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Control-dollars frequently bring annual invest- 
ment returns of 100% or more. When you buy 
adequate, well-applied steam plant controls,you 
increase your dollars’ ability to work usefully 
for you. 


That's where Bailey can help: Bailey Controls 
can give you a better control-dollar efficiency. 


Here’s why: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
beiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ménts and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 
Sales-service engineers are located in more 


This Bailey Boiler Control Panel in a 
mid-western industrial plant saves 
fuel and insures safe operation of a 
100,000 Ib per hr, 175 psi, sat., pul- 
verized coal and gas-fired boiler. 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better control-dollar efficiency —for more 
power per fuel dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey 
installation. We're proud to stand on our 


record: “More power to you!” 
A112-1 


1026 IVANHOE ROAD 
CLEVELAND 10, 
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Speed Reducers 


New Departure ball beorings are used in seven 
basic sizes of the Dodge single and double reduc- 
tion speed reducers, handling from 1 to 43 horse- 
power at output speeds from 12 to 330 r.p.m. 


4 BALL 


ory int 


Dodge Manufacturing Corporation’s Speed Reducers 
make good use of design advantages offered by New 


Departure snap-ring ball bearings. 
The snap rings locate the bearings in the case, eliminating ; 
the need for adjustment. Doing away with threaded or As 


shim-type devices permits straight-through boring of 
the housing. Thus split-case construction is highly prac- 
tical, and assembly is greatly simplified. The result is a 
rigid, highly efficient unit, and one in which production 
costs have been kept to the minimum. OF © 
Learn what New Departure can do for your product. Plants digo: Conmecvicut shy, 

Talk with your New Departure sales engineer—today! 


‘ 


NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE 


BRISTOL 269 North Main St. 2-6371 DETROIT 7-122 General Motors Bidg. Trinity 2-4700 KANSAS CITY 1021 E. Linwood Blvd, Valentine 4939 
BOSTON 517-A Park Square Bidg. Hancock 6-9867 CINCINNATI = 2107 Carew Tower = Main 5783. MILWAUKEE 647 W. Virginia St. Broadway 6-9460 
KANNAPOLIS, N.C. Box 1086 2-318) «CLEVELAND W. 110th St. Winston 1-5454 Washington Blvd, Franklin 6533 


NEWYORK 1775 Broadway Circle 6-1540 PITTSBURGH Cothedral Mamie ANGELES 5035 Gifford Ave. Logan 8-230 


PHILADELPHIA 850 E. Luzerne St. Garfield 3-4136 CHICAGO 332 So. Mich. Ave. Wabash 2-5875 GSERKELEY 1716 Fourth St, Landscape 6-6750 
SYRACUSE 2360 James St. 73-5195 DAVENPORT 2212 £.12th St. Davenport7-7522 SEATTLE 5000 First Ave., S. Lander 5920 


MECHANICAL ENGINEERING, October, 1954, Vol. 76, No. 10. Published monthly by The American Society of Mechanical Engineers, at 20th and Northampton Sts., Easton, Pa. Editorial and 
Advertising departments, 29 West 39th Se, New York 18, N. Y. Price to members and affiliates one year $3.50, single copy S0¢; to nonmembers one year $7.00, single copy 75¢. Postage to 
Canada, 75¢ additional, to foreign countries $1.50 additional. Entered as second-class matter December 21, 1920, at the Post Office at Easton, Pa., under che Act of March 3, 1879. Member the 
Audit Bureau of Circulations. 
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DO YOU HAVE PROBLEMS 
IN ANY OF THESE FIELDS? 


These are fields in which our Mechanical Division can help you solve your problems 
... without adding complex facilities and highly trained personnel to your staff, 


for which you have only temporary use. 


In our Mechanical Division is concentrated a greater diversity of specialized per- 
sonnel and facilities than most companies can normally focus on a research or 
development problem. Here scientists blend their knowledge and talent with the 
industrial experience of engineers and other technologists. This team is ready to 
work with your organization on one or more of the following bases: 


Basic research 

Complete development after besic research 
Refinement of existing equipment 

Prototype construction 

Construction of complete process equipment 


Whether your problems are small or large, usual or 
unusual, new or old, outside help by our Mechanical 
Division can be a valuable asset to you. 
WRITE TODAY for Bulletin No. XX-1. 


STRESS ANALYSIS 


ADVANCED 
THERMODYNAMICS 


HEAT TRANSFER 


APPLIED 
MATHEMATICS 
REFRIGERATION 
TO -456 F 


DYNAMICS 


AUTOMATIC 


CONTROLS 
VIBRATION 


ELECTRICITY 


MAGNETISM 


MECHANICAL 
DEVELOPMENT 


MACHINE DESIGN 


REDUCTION 


MECHANICAL DIVISION 
Arthur D. Little, Inc. 


37 Memorial Drive, Cambridge 42, Mass. 
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When ordinary methods won’t do the job—yet 
Shaft-Sealing Certainty is a must—the proper 
ROTARY SEAL is usually the answer. ROTARY 
SEALS stop Shaft-Sealing troubles before they 
start, because they're tailor-made for each spe- 
cific application. 

The basic sealing principle originally introduced 
by ROTARY SEAL more than 20 years ago has 
naturally been imitated up to a point. But the 
broad experience of ROTARY SEAL engineers 


is inimitable. That experience makes it possible 
to adapt the basic ROTARY SEAL principle in 
just the right way—with the correct facings, 
springs and other details—to give you complete 


mechanical 
seals 


Stuck for the Right answer to a 
Shaft- Seating problem? 
TURN TO... 


2 


assurance of positive, trouble-free Seal perform. 
ance under your conditions. 


The illustrations above suggest only a few of the 
many successful uses of ROTARY SEALS. You'll 
find them “standard equipment” among leading 
makers of PUMPS—HYDRAULIC DEVICES— 
COMPRESSORS — APPLIANCES — GEAR 
BOXES—HEAVY DUTY WINDSHIELD WIP- 
ERS— AGRICULTURAL MACHINERY —and 
in scores of other applications where Shaft- 
Sealing Certainty is vital even under the most 
rigorous conditions. 


The best time to start solving your Shaft-Sealing 
problem is at the drawing-board stage. Call in our 
engineers for an early consultation—and send for 
your copy of our brochure, ‘‘Sealing with Certainty”, 
which explains and illustrates the ROTARY SEAL 
principle. 


024 NORTH LARRABEE STREET : 


ROTARY 
= 
for SWITCHES = j= for WINDSHIELD WIPERS 
7 
— 
for 
TARYN Shaft-Scaling with 
SEAL 
shafts CHICAGO 14, ILLINOIS, U.S.A. 
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Ring Balance Meter 
beats the high cost 
of Permanent 
Pressure Loss! 


It works out like this: 


Using an Expensive Primary Element .. . 
10% of 100” full scale differential is 10’° PPL 


— 


Using a Low Cost Primary Element . . . 50% 
of 6” full scale differential is only 3’ PPL 


The Hagan Ring Balance Meter is particularly adapted for accu- 
rate operation at full scale differentials as low as 1’’ WC, with 
any type of primary element. In many applications, by choosing 
a low cost, low differential element, with a PPL of 50% or more, e 
and measuring the flow with a Ring Balance Meter, the actual 
permanent pressure loss is low. In the example shown above, it 
is only a third of the actual PPL sustained with a high cost, high 
differential primary element. Here is positive, long range economy ‘ 
... lower pumping costs result from reduced horsepower requirement. 

This is an example of how Hagan experience and engineering 
skill can reduce costs. Hagan engineers will be glad to recommend 
the most economical solution to your metering problem. 


HAGAN CORPORATION 


HaGAN BUILDING PritTsBURGH 30, PENNSYLVANIA 
Boiler Combustion Control Systems, Ring Balance Flow and Pres- 
sure Instruments . . . Metallurgical Furnace Control Systems . . . 


Control Systems for Automotive and Aeronautical Testing Facilities 
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JOINTS 


CAN'T BE WRONG 


@ You're sure to find the right one at BSCco 


No matter what expansion joint you need, look first 
among ADSCO’s 6500 standard slip models. Manufactur- 
ing the world’s most complete line of expansion joints, 
ADSCO is able to make a thorough analysis of your pipe 
expansion problems and to offer an impartial recommen- 
dation on the type of joint to use. Even if your problem 
is a unique one, remember that ADSCO has specialized 
since 1877 and can readily engineer a special joint to fit 
your needs. 

King of ADSCO slip joints is the Piston-Ring, shown 
here. This exceptionally well-engineered and well-built 
joint carries the mark of ADSCO quality. Piston-ring 
feature permits it to be unpacked and repacked while 
maintaining full line pressure; thus service is not inter- 
rupted. Limit stops prevent over-travel of slip. Polished 
surface of slip cannot be scored because it is in contact 
with packing only. True alignment is assured by both 
internal and external guiding; split external guide per- 
mits smaller manholes. Full range of sizes, with 4”, 8” 
and 12” traverse per slip, for pressures to 400 psi and 
greater and for temperatures to 800F and higher. Call an 
ADSCO representative or write for Bulletin 35-15H. 


Use ADSCO Alignment Guides 
With ADSCO Expansion Joints 


Don't let pipes get out of line. Use ADSCO Alignment 
Guides. Cylinder is 12” long in all sizes, permitting pipe 
EXPANSION JOINTS movement of 10”. Damage to insulation prevented by 
HEAT EXCHANGERS ample clearance between guiding cylinder and pipe. 
STEAM TRAPS 
STRAINERS 
SEPARATORS 
METERS 


AMERICAN [DISTRICT STEAM COMPANY, [NC. = 


GENERAL OFFICES 
NORTH TONAWANDA, NEW YORK 
PLANTS: NORTH TONAWANDA, N.Y. — RICHMOND, CALIF, 
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C. H. Wheeler “Reverse Flow” Condenser design 
provides a powerful self-cleaning flushing force 
by the simple procedure of reversing the flow of 
water through the tubes. Electrically or hydrauli- 
cally controlled sluice gates accomplish in 
minutes cleaning that consumes hours of down- 


CLEAN DEBRIS FROM 
WITHOUT DOWNTIME OR LOSS OF VACUUM 


HERE IS HOW 
REVERSE FLOW WORKS 


Reverse flow sluice gates on divided water 
ne box condensers work the same in both 

i halves but independently of each other. 
Right side: normal flow. Water enters 
divided water box in valve chamber “A” 
with lower port open. It flows through 
pass “C” to end of condenser, back 
an ow “B” and out through left 


ary side: flow is reversed. Valves at 
inlet “A” and discharge “D” are Ghaneed 

to wang to flow through “B” a 
back throu in the opposite 
set out through the left port 


CONDENSER TUBE SHEETS 


time when removal of debris is done by hand. 
Power plant modernization calls for the efficiency 
and uninterrupted operation of C. H. Wheeler 
“Reverse Flow” Condensers. You don’t need 
costly water straining apparatus. Send for latest 
bulletin #410, 
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C. H. Wheeler Steam Jet Ejectors are the 
development of 35 years of pioneering in 
this field. Known as “Tubejets,” these 
vacuum pumps have no moving parts. Hence, 
they are simple to operate, require almost no 
maintenance and last longer. Modern Power 
plants use single or two-stage Tubejets with 
surface inter-after condenser for the vacuum 
requirements of steam condensers. Special 
arrangements of standard Wheeler ejector 
assemblies can be provided for any unusual 
installation or performance requirements. 
Catalog #1462 gives you detailed descrip- 
tions and some useful temperature and pres- 
sure conversion tables. Write for it. 


Wheeler-Economy Pumps for Condenser 
Cooling Water Circulation are made in 
horizontal double suction and vertical sub- 
merged, axial mixed flow types. These 
pumps are noted for reliability, the result of 
superior modern design and heavy duty, 
quality construction. They are built in all 
sizes to meet Capacity requirements up to 
200,000 GPM. Wheeler-Economy Circulat- 
ing Pumps are also furnished in special 
metals to handle corrosive waters. The 
impellers are designed for satisfactory oper- 
ation during all load requirements. 


Economy engineers are pioneers in the 
successful application of axial flow pumps 
in circulator service. These pumps can be fur- 
nished in “pull-out” type with distinctive de- 
sign features, permitting removal of all oper- 
ating parts, without dismantling the complete 
pump or disturbing any pipe connections. 
For top performance in power plant duty 
count on Wheeler-Economy Pumps. Write 
for catalogs #G-349 and G-1050. 


uction Mills © ‘Marine “Condensers and Eyectors Deck Machinery: 


Particle 


WHEELER-ECONOMY CIRCULATORS HANDLE 
LARGER VOLUMES OF WATER AT LOWER COST 


SPECIAL TYPE TUBEJET VACUUM PUMP FOR 
HIGH PRESSURE AND HIGH SUPERHEAT 


THREE CIRCULATORS OF 28,000 G.PM. CAPACITY, 
35 FT. TOH, 575 RPM. 
105-R 
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q VACUUM PUMPS WITH LOWEST MAINTENANCE . 
FOR YOUR STEAM CONDENSERS 
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C. H. WHEELER Sf 
High Vacuum Process Equ 


BUILT AND APPLIED BY RELIANCE 


THESE | Oh 
| 


Control Unit 


Adjustable-Speed 
Drive Motor 


RELIANCE co. * 


1062 Ivanhoe Road, Cleveland 10, Ohio ° Sales Representatives in Principal Cities 
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RELIANCE 


DRIVE 


PRODUCTION EFFICIENCY IN EVERY INDUSTRY 
. « » Moving Everything from Textiles to Engine Blocks 


{f you're looking around for ways to improve your profit ratio—then 
take a look at these Tools of Automation! They include Reliance 
motors, adjustable-speed drives, electronic controls, and applied 
engineering. They've made a lot of companies a lot more competitive. 


They are used in the world’s largest and most completely automated 
engine plant. And you will find them delivering outstanding per- 
formance on machinery in paper, steel, machine tool, textile—in 
fact, in every industry. 


The nearly 50 years of practical, first-hand experience Reliance has 
in developing, building and applying the Tools of Automation are 
available to help you automate a single machine ...a process... or 
a complete production line. For all the facts, write for our new 
booklet, Tools of Automation”. A 14K 


Efficiency of this textile range is increased by multi-motored Reliance V*S Drive. Over 2,000 Reliance Precision-Built Motors deliver 
steady, unfailing power to speed engine castings aulo- 
matically through 26 machine operations. 
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HOW TO TAP THE BRAIN 
of a piece of metal 


SUPER-ELEVATION 


OF 
GUN ELEVATION 
of TARGET 


RANGE 
of TARGET 


In making computers, such information as mathematical functions can 
be stored in a precision-cut cam, thus allowing its follower to be displaced 
in accurate reply to the input position of the cam. Ford Instrument Com- 
pany designs and makes cams of all sizes and shapes to achieve these 
results. To manufacture such cams with the precision demanded, the 
engineers of Ford Instrument have devised remarkable automatic ma- 
chines which, by following a carefully plotted ink line on a roll of paper, 
cut the exact shape into the metal. Then, careful point-by-point checks, 
sometimes as many as 2000 measurements, insure finest accuracy. 

If you have a cam problem—call on Ford Instrument Company. 


me od voce FORD INSTRUMENT COMPANY 


engineers a challenge. If you can qualify, there may be 


State your preference. 31-10 Thomson Avenue, Long Island City 1, N. Y. 
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Only 
Coppus 
‘Turbines 
offer you 


e extra protection for your turbine investments. Here's how it works. When turbine is operat- 
D 1 of ing, Lever C is horizontal, Pilot Valve D closed, and Valve A held open by Spring E. When 


excess speed is reached, centrifugal force throws Weight B against Lever C, opening 
Pilot Valve D. This relieves the pressure back of Valve A, unbalancing and closing it im- 
mediately, compressing Spring E and shutting off the steam supply to the turbine. When 


Lever C is manually reset, Pilot Valve D closes, allowing pressure to build up back of 
0 é Va é. Valve A and thus restoring the balance. Spring E then opens Valve A, admitting steam 
to turbine. 


excess speed safety trip 


Coppus Turbines ranging from 150 hp down to fractional 
in 6 frame sizes 


CUT YOUR COSTS PER HORSEPOWER 
When you choose from the Coppus Steam Turbine line, you get 
the right size for your requirements . . . and make substantial 
savings on any size from the 150 hp turbine down to the smallest. 
Low in first cost, Coppus Turbines save you more money in the 
long run. Operating and maintenance costs are kept low by such 
other features as: large number of steam nozzles, controlled in- 
dividually by manually operated valves; hard chromium plating 
on shaft at the stuffing box; replaceable cartridge type bearing 
housings; optional carbon ring packing assembly for back pres- 
sures up to 75 pounds. 
WRITE FOR BULLETIN 135 

COPPUS ENGINEERING CORPORATION 370 Park Ave., 
Worcester 2, Mass. Sales offices in THOMAS’ REGISTER. 


Sectional view showing lubricating system 
of fully enclosed Coppus Constant Speed 
Governor. Governor head acts directly on 
stem of steam admission valve. No external 
levers required. Ball bearing construction 
eliminates end play and gives frictionless 
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The turbine-generator will 


275,000 


be a single-shaft unit 


rated at 275,000 kw—the largest ever ordered. 
Throttle pressure—5000 psi. Steam temperature — 
1200 F. (Initial operation at 1150 F.) 


HERE 


PHILADELPHIA 


f 
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at the new power station to be built by 


ELECTRIC COMPANY 
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6000 psi 
1200 


The boiler, to be built by Combustion, will 
be a C-E Sulzer Monotube Steam Generator of 
the “once-through” type, designed for a pres- 
sure of 6000 psi. Steam temperature — 1200 F_ 


8400 Btu/kwhr 


Expected heat rate for the new station at 5000 psi 
throttle pressure and steam temperature of 1150 F 
is 8400 Btu per kwhr. 


Combustion Engineering, whose equipment has been identified with many 
history-making power stations of the past, is especially proud of its selec- 
tion to design and build the boiler for the new station of Philadelphia 
Electric Company — a station that represents the most advanced power 
practice to date. 


Combustion Faginesving Building 
200 Madison Avenue, New York 16, N. Y. 
8-784 


GOILERS, FUEL BURNING & RELATES EQUIPMENT; PULVERIZERS, AIR SEPARATORS AND FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS, SOIL PIPE 
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Self-ventilating: 
durable 


CIS 


rustproof, sparkproof, 


ining: 
meeing data on ving Riveted, Welded and P 
| that will save 


From 
every 
\RVING 
s 
| Performance-Wise: 
| seving specializes in the to handle any 

1. ineers are such as 
gating anusual conditions of stress, COT OIL REFINERY 

proper service by Irving and qu” N kid: fi f 
includes checked by enginees® ( — — 
> drawings ted for — 
4. Prior to recifications and to Irving BUS LAUNDRY } 
Costly mistakes experience uniave 
tenance. 
@ Irving quality «fever £0 yours of 
@ Irving reputation effective grating 
| fection your guarantee 
5010 27th St, Lone 20, California. 
oth St. Qakland 22, 


on Military Jeeps- 


Kvozure Garter Spring Model 65 


Every Willys Military Jeep has a 
“transfer case"’ which provides 
for 2 functions: (1) Engaging the 
front axle drive; (2) Engaging 
the emergency low gear ratio. 
Spicer uses dependable Garlock 
Kvozures to protect the front and 
rear bearings on the output shaft 
of this important mechanism. 


uses Oil Seals 


The Spicer “transfer case”’ in a Military Jeep must be able to function 
smoothly under the most adverse operating conditions. Thus, the bear- 
ings on the output shaft (which operates at speeds up to 4,000 R.P.M.) 
need positive protection against dust, mud, and water; the bearing lub- 
ricant must be sealed in. This job calls for a superior oil seal. Spicer 
engineers rely on KLozure garter-spring Model 65. 

Take a tip from Spicer, who for 50 years has been manufacturing 
precision parts for the automotive industry. Standardize on Kiozure 
Oil Seals—the best bearing protection money can buy. 

There’s a service-tested KLozuRE model for every bearing application. 
For complete information contact your Garlock re- of dell cn the 
presentative or write for KLozure Catalog No. 10. output shaft bearing of the Spicer ‘transfer cose." 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
Sales Offices and Warehouses: Baltimore ¢ Birmingham ¢ Boston ¢ Buffalo « Chicago ¢ Cincinnati ¢ Cleveiand ¢ Denvez « Detroit 


a Houston « Los Angeles ¢ New Orleans ¢ New York City ¢ Palmyra, (N.Y.) © Philadelphia ¢ Vittsburgh ¢ Portland (Ore.) « Selt Lake 
City « San Francisco St, Louis ¢ Seattle ¢ Spokane ¢ Tulsa. 
*Registered Trademark in Canede: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


PACKINGS, GASKETS, OIL SEALS 


RUBBER EXPANSION JOINTS ; 
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AETNE BEARINGS 


Deep within the equipment that keeps 
America running are functional assem- 
blies subject to intense vibration, shock 
protection and smooth, trouble-free per- 
formance for these assemblies Aetna 
engineers have teamed with both equip- 
ment builders and their suppliers to 
achieve simplified end product design, 
higher anti-friction efficiency and lower 
production and maintenance costs. 
results of this cooperative teamwork are 
written into the success records of the 
World's finest equipment. Perhaps you, 
too, can use Aetna’'s forward-thinking 
engineering teamwork to good advan- 
tage. It costs nothing to find out. Write— 


AETNA BALL AND ROLLER BEARING COMPANY 
DIVISION OF PARKERSBURG-AETNA CORPORATION 


4600 Schubert Avenue . Chicago 39, Iilinois 


MANUFACTURERS OF STANDARD AND SPECIAL BALL BEARINGS, 
SPECIAL ROLLER BEARING. AND PRECISION PARTS...TO THE 
MOST EXACTING SPECIFICATIONS... FOR EVERY INDUSTRY 
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Torque Testing of completed steer- 
ing unit. Even the heaviest steering 
loads require only 3 Ibs. pull by the 
driver of an automobile with power 
steering. In addition, road shocks 
are cushioned by the power steer- 
ing unit. 


FAIRFIELD, ALA 


USS Carilloy steels minimize distortion 
in power steering units for cars 


to 


be 


ice 
for 


hig 


to 


Worm Shafts are ground to within .0005’. 
Alloy steel must be used for these parts so 


can be quenched in oil with a minimum 
maintain the close tolerances. 


stares sree COMPANY YORE 


sviet 


must be interchangeable. They must be made 


They must be heat treated with minimum : : 
distortion. 

These rigid requirements dictate the use 
of accurately controlled alloy steels that can 


uniformly to heat treatment, time after time, 
so that many thousands of parts can be made 
—all exactly alike. USS CARILLOy steels are 
used extensively in power steering units be- 
cause they help to insure the uniformity that 
is essential in all critical parts. ’ 

CARILLOY steels are giving excellent serv- 


ment, construction machinery, rotating ma- 
chines, and many other applications. These 


toughest requirements known to industry. 
They can meet yours. For information write 


Place, Pittsburgh 30, Pennsylvania. 


WER steering units are precision ma- 
chines. Every part must fit exactly. Parts 


finished tolerances as small as .0001”. 


quenched in oil. These steels must respond 


daily in a wide variety of precision parts 
automobiles, aircraft, trucks, farm equip- 


h quality steels are meeting some of the 


United States Steel, 525 William Penn 


Heat Treatment. USS Cari.ioy steels have 
the uniformity in i ro to heat treatment 
that is so necessar obtain the high 
adequate uctility and minimum 
of distortion required in power steering units. 


UNITED STATES STEEL CORPORATION, PITTSBURGH COLUMBIA.GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STEEL suPPLy WAREHOUSE DISTRIBUTORS, 10, 


i 
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Roof purlins of USS COR-TEN steel are 28% lighter, 
cost 17.5% less than carbon steel 


@ By taking advantage of the higher strength of USS 
Cor-TEN steel, The Steelcraft Manufacturing Com- 
pany, Rossmoyne, O., manufacturers of Standard Steel 
uildings, was able to substantially reduce both the 
weight and the cost of the purlins used in the rigid- 
frame steel buildings they have made for the U.S. 
Government and for commercial and industrial use. 

Although the 20-ft. purlin sections made of 14 gage 
USS Cor-TEN steel have the same load carrying capac- 
ity as 12 gage carbon steel, they are 30.4 lbs. lighter and 
cost $2.63 less each. 

The manufacturer estimates that the rigid-frame con- 
struction itself reduces cost about 20°, when compared 
to conventional construction, and when Cor-TEN steel 
is used, costs are still further reduced about 25%. 

USS Cor-TEN steel also ensures other important econ- 
omies. Its lighter weight not only makes handling and 
assembly easier but materially reduces freight costs, both 
when the steel is shipped from the mill and again when the 
building sections are transported 
to the erection site. 

Because Cor-TEN steel has 4 
to 6 times the resistance to atmos- 
pheric corrosion as carbon steel, 
and because paint adheres more 
tightly to it, the Cor-TEN steel 
purlins will outlast ordinary steel 
construction and require mini- 
mum maintenance through the 
years. 


USS MAN-TEN steel reduces weight, assures greater 
strength and durability in Cardwell “Trailerig” 


ath 


@ Extreme portability which keeps moving 
costs to a minimum is obtained in this well- 
known portable oil drilling rig which com- 
bines the draw works assembly, including the 
mast, with the trailer frame. 

This compact, completely unified machine 
has capacity for 5,000 foot slim hole drilling 
and 10,000 foot workover. It carries a 90- or 
96-foot mast which can be telescoped and 
foided down so that the ‘“Trailerig”’ in road- 
ing position is only 8 feet wide, 1314 feet 
high and 59 feet long. 

To keep weight as low as possible without 
sacrificing ruggedness, the Cardwell Mfg. Co. 
of Wichita, Kansas, has built the bridge-type 
trailer frame and working platform of high 
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strength USS MaAn-TEN steel and reduced 
weight 6,000 lbs. as compared to carbon steel 
construction. 

Additional weight has been saved in the 
mast in which all structural members are of 
8” x 11.5 lb. MAN-TEN steel channels. These 
are considerably lighter than if carbon steel 
of equal strength had been used. 

But USS Man-TEN steel does more than 
save weight in this construction. Its higher 
fatigue strength—40°% greater than carbon 
steel—and its greater strength and abrasion 
resistance pay off in increased durability 
which minimizes maintenance and helps to 
keep the ““Trailerig’’ steadily on the job when 
making hole. 
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TED STATES (PITTSBURGH AMERICAN STEEL CLEVELAND COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
PITTSBURGH TENNESSEE COAL (RON DIVISION, FAIRFIELD, “LA. ~ UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


The experience of United Refrig- 
erator Company, Hudson, Wis., 
shows how adaptable Stainless Steel 

, is to mass production operations. 
Milk dispensers—used for serving 
cold milk in glasses in schools, res- 
taurants and the armed services— 
are being fabricated from Stainless 
Steel at a rate of more than 120 
units per day. 

United uses no special equipment 
in fabricating Stainless Steel. Such 
operations as shearing, punching, 


Stainless Steel milk dispensers 
- fabricated at rate of 120 units per day 


BY UNITED REFRIGERATOR 


TRIP PLATES BARS BILLETS 
. 


notching, braking, soldering, spot 
welding and grinding take place on 
equipment used for fabricating mild 
steel. 

Shop practices are much the same, 
too. Blades are kept a little sharper, 
dies a little smoother and greater 
care is exercised to prevent marring 
the smooth surface of Stainless. 

The result is a product with a high 
degree of sales appeal... made from 
a material perfectly suited for the 
sanitary nature of the application. 


Stainless Stee! milk dispensers after assembly at United Refrigerator Company. 


Stainless Steel is not 
difficult to fabricate 


You pay no penalty in shop proce- 
dure to obtain the outstanding sales 
benefits of Stainless Steel. You can usu- 
ally use the same equipment used for 
carbon steel with the addition of a 
little more power and a little more care. 

So put Stainless Steel into your de- 
signs and into your selling. Our repre- 
sentatives will be glad to help you 
select the proper grade and fit it to 
your fabricating procedure. 


Polishing the inside of a 30-quart bow! at ACF Industries. 


Mixing bowls 
-12 to 160 quarts- 


drawn from Stainless Steel 


ACF InpbustriEs, at its Milton, Pa. 
works, fabricates a line of industrial 
mixing bowls used by bakeries, res- 
taurants, chemical plants, cosmetic 
manufacturers and the like. Depending 
on service conditions, the bowls are of 
. carbon steel or Stainless Steel. But the 
same fabricating equipment is used for 
both. 

Fabrication of a 30-quart Stainless 
bowl begins with two draws on a 1000- 
ton hydraulic press. The 311%" circle 
is first reduced to 20” and then to 1414” 
making a bowl 15” high. Stain!ess used 
is 16 gage. 

The bowl is then annealed and 
pickled, the flange is trimmed, it is spun 
and beaded on a lathe, the outside is 
polished, handles and fittings are welded 
on and the inside is polished. 

Even dies are used interchangeably 
between carbon and Stainless. Stain- 
less requires only a little more careful 
handling. 


UNITED STATES STEEL EXPORT COMPANY NEW 


Ss STEEL 
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PROTECTING 
PIPING SYSTEMS IN THE 
WORLD’S FINEST BUILDINGS 


Williams-Hager 
FLANGED 


CHECK VALVES 


Piping systems of some of the world’s most 
famous buildings are ‘“‘safe and silent’’— 
free from the damaging vibration and noise 
caused by water hammer—due to the 
installation of Williams-Hager Check 
Valves. This is a high tribute, you will 
agree, to their superior quality and de- 
pendability. A tribute, which we believe 
makes them worthy of your consideration 
when specifying check valves for assured 
protection of your piping systems. 
Write for Bulletin 654 


THE WILLIAMS GAUGE CO., INC. 


3019 PENNSYLVANIA AVE. PITTSBURGH 33, PA. 
Established 1886 


Pentagon Building. Washington, D.C. 

Hote! Statler, Los Angeles, Calif. 

Merchandise Mart, Chicago, III. 

Hotel Conrad Hilton, Chicago, Il. 

Empire State Building, New York, N.Y. 

Hotel Waldorf Astoria, New York, N.Y. 

Alcoa Building, Pittsburgh, Pa. 

Hotel Drake, Chicago, Ill. 

Rockefeller Center Buildings, New York, N.Y. 

Fidelity Philadelphia Trust Building, Philadelphia, Pa. 
Hotel Astor, New York, N.Y. 

Metropolitan Life Insurance Building, New York, N.Y. 
Hotel Sherry Netherlands, New York, N.Y. 

Prudential Life Insurance Building, Newark, N.J. 
Chicago Tribune Building, Chicago, III. 

Federal Reserve Bank Building, Chicago, Il. 

New England Mutual Life Insurance Building, Boston, Mass. 
Standard Oil Building, Chicago, Il. 

U.S. Steel Corp. Building, New York, N.Y. 

Daily News Building, Chicago, Ill. 
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Pittsburgh, 


One man loads it . . . in 3 seconds, up to 50,000 lbs. .. . 


One man drives it... | One man unloads it... 
speeds up to 56 mph Hs A in 3 seconds | 


You are invited to a free showing of 


“Over-the-Load 
Materials Handling” 


a 25-minute sound movie starring the ROSS CARRIER 


C 14 n 7} ROSS CARRIER DIVISION 


You can revolutionize your handling operations! You can move 
materials faster, farther, at less cost, and this new movie shows 


' 

i CLARK EQUIPMENT | 

you how to do it. As in the above pictures from the film, you’ll see ' EQUIPMENT COMPANY ' 

Benton Harbor 88, Mich. | 

the Ross Carrier handling pineapples, whiskey barrels, lumber ‘ 

packages, heat exchangers, cotton bales, steel tube—for aggres- wm Fe cal movie for showing on | 

sive, cost-conscious companies which have discovered the unique — {pares 1) 2) ' 

advantages of over-the-load handling. If you are sincerely inter- 

ested in knowing what’s new in materials handling, you won't { ,,_, ' 

miss this free movie. It’s available on a loan basis—simply send | ,,,.. | ‘Sea r 

the coupon to reserve your showing. We’ll mail the film to you— és H 


your only cost is return postage. 
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How To Provide For Thermal 


Expansion With Bellows Devices 


Expansion joint employs flexible, leak- shield, absorbing pipe expansion. Device 


proof bellows to compensate for rapid 
thermal changes accompanying heating 
cycle in baseboard radiation systems. 
llows is free to move within protective 
One of the simplest ways of pro- 
viding for thermal expansion and 
contraction in fluid systems is 
through bellows devices incorpo- 
rated in the original design. 
Where heating and cooling of 
fluids would ordinarily add un- 
wanted stresses or even result in 
buckling or failure of members, the 
presence of a leak proof, flexible 
bellows properly located in the 
system compensates for dimen- 
sional changes. In addition, bellows 
flexibility permits a certain degree 
of misalignment to be tolerated 
without difficulty. 
This latter factor can sometimes 
represent important savings in 
production since the need for time 


consuming, precise, “lining up” of | 


elements is eliminated. 


New Expansion Joint employing 
bellows as the flexible element 
solved a serious problem for man- 
ufacturers of baseboard radiation 
systems. Developed by the Clifford 
Manufacturing Company, the bel- 
lows joint takes up the expansion 
and contraction of the pipes with 
the heating cycle and eliminates 
the objectionable noises that result 
from pipes grating against floor 
and wall timbers. 


Flexible Jet Manifold Assembly 
utilizing a stainless steel bellows as 
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eliminates source of common complaints 
arising from noise produced by expand- 
ing pipes grating against floor and wall 
timbers. 

the flexible element solves a high 
temperature problem for jet engine 
manufacturers. Two benefits re- 
sult: dimensional changes are com- 
pensated and easy, leakproof 
assembly of flare fittings can be 
made without concern for a small 
degree of misalignment. The pro- 
tective metal braid and high 
strength stainless steel bellows 
make a mechanically rugged joint. 
Pressure rating is 1000 psi. 


Hermetically Sealed Aircraft 
Transformers employ a_ built-in 
bellows within the sealed chamber 


to compensate for expansion and 
contraction of the oil fill with tem- 
perature changes. The bellows thus 
prevents the development of high 
pressures within the unit and at 
the same time maintains a leak- 
proof hermetic seal. 


Flexible manifold assembly is designed 
around a stainless steel bellows for high 
temperature and anti-corrosion service. 
Flexibility of bellows simplifies alignment, 
permits easy, leakproof assembly of flare 
fittings and allows for thermal changes. 


Flexible Piping and flexible con- 
nectors are other applications where 
bellows allow for thermal expan- 
sion and mechanical displacement. 
In high temperature piping systems 
for example, bellows connectors 
absorb expansion and contraction 
and permit lateral motion of pipe 
supports with respect to one an- 
other. In aircraft applications, 
flexible bellows connectors are em- 
ployed in hot air de-icing systems 
where flexing of the wings requires 
equivalent flexing of the ducts. 


Your Design Problem involving 
thermal compensation or mechani- 
cal misalignment may be solved 
with a bellows device. Clifford will 
be glad to offer engineering help. 
Simply sketch the controlling di- 
mensions and specify the service 
conditions. We will help you arrive 
at a proper design and produce in 
quantity to your specifications. 
Write: Clifford Manufacturing 
Company, 144 Grove Street, 
Waltham 54, Massachusetts. Divi- 
sion of Standard-Thomson Corpora- 
tion. Sales offices in New York, 
Detroit, Chicago, Los Angeles and 
Waltham, Mass. 7.4.23 


CLIFFOR 


MANUFACTURING CO 
WALTHAM, MASS. 
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: iT AM ON 1 | Here’s the Very Latest 


| on Roller Chains 
Pages of Important 
Data and Information 


DIAMOND 


Stock 


ROLLER CHAINS 
AND SPROCKETS 


Ain COMPANY, INC. 


@ In this new complete catalog 
are data and information compiled 


by our engineering department—in- 


formation based on 65 years of experi- 


ence in the production and application 
of Roller Chains and Sprockets for 
power drives, secondary drives, tim- 


ing, lifting, conveying, coordination 


of several machinery functions, etc. 


A CONSTANT HELP — 
A READY REFERENCE 


Here is a compact source of information 


and data on stock Roller Chains and 


Sprockets. Engineers and production 
men will find this comprehensive 64- 
page Catalog 754 is a time-saver in 
selection and correct application. Write 


‘CLIP COUPON AND MAIL TODAY! 


today, or mail the coupon for a copy. 


Diamond Chain Company, Inc. 
DIAMOND CHAIN COMPANY, Inc. Dept. 413, 402 Kentucky Ave. 
Dept. 413, 402 Kentucky Ave., Indianapolis 7, ind. Indianapolis 7, Ind. 


Offices and Distributors in All Principal Cities 


Please mail a copy of your New Catalog 754 to: 


Please refer to the classified section of your local telephone 
directory under the heading CHAINS or CHAINS-ROLLER Nome 
Firm Name 
DIAMOND CHAINS 
CHAINS Address 


IN New “ATALOG 754 
for SProcke, <ombination, 
a Single and MUltipi, nd in 
i + SProcker, for Reboring Stock Finished. 
Table, for Eq, y Sprocke, Sel On 
Staintes, Stee; and Bronz, Chains 
Flexible Shafy Coupling Selection 
~ 


New, Improved Tracing Cloths 


Bruning research and manufacturing ex- 
perts hove achieved these important im- 
provements in Bruning Tracing Cloths: 


1. Better Ink and Pencil-Taking Qualities... 
all-purpose cloth in this line takes either 
ink or pencil (through 8-H hardness). 


2. Sofer Erasures... solvents will not 
damage surfaces. 


3. Better Tronslucency . .. result of improved 
base cloth and new exclusive coating 
formula. 


4. Water Repelient ... two water-repellent 
cloths can be safely worked on by even 
sweatiest hands. 


5. Greater Permanence .. . finest aging 
qualities. 


Free sample sheets sent upon request 


Use this Special Offer 
to make your test of 


New, Improved 


BRUNING 
Tracing Papers! 


5-yard, 36-inch wide roll of new, 
improved Bruning Tracing Paper 


» 


Take advantage of this unusual offer to prove to yourself 
the superior benefits offered by Bruning’s new, improved 
Tracing Papers. Look for the following specific benefits— 
they are the results of new advances in manufacturing 
techniques and the use of specially improved ingredients. 


1. Improved Translucency. Compare it with paper you are 
now using. Greater translucency is brought by improved 
transparentizing agent and technique of application. 

2. Greater Permanence. Excellent aging qualities, less 
brittle. Assures good prints at future dates. 

3. Better Inking and Pencilling. You'll see and feel the 
difference. Exactly right for your hardest grade pencils. 

4. Easier Erasures. Erase to your heart’s content and see 
how hard it is to damage the surface. 

5. Minimum Leaching. Leave your drafting tape on for 
24 hours. Note how areas under tape retain translucency 
to enable clear, unmarred prints. 


You have everything to gain by sending one dollar, today, 
for your roll of our leading, all-purpose medium weight 
tracing paper. And remember: only quality—not price—of 
Bruning Tracing Papers has been increased. Free sample 
sheets sent upon request. 


| Charles Bruning Company, Inc. 1 
4700 Montrose Ave., Chicago 41, Ill., Dept. 413 
| Enclosed find $1.00. Please send me 5-yard, 36- | 
| new, improved tracing paper at | 
no me. | 
Name Title. 
Everything for the Engineer and Draftsman | iain 
Addr 
Charles Bruning Company, Inc, 4700 Montrose Ave., Chicago 41,111, 
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this new trap 


ACTUAL SIZE 


virtually eliminates maintenance 


SOLID STAINLESS STEEL DISC 
ACTS AS VALVE HEAD 


HERE’S HOW IT WORKS! 
A 


Air and/or condensate raise valve seat disc 
A, discharge thru E. When steam follows, 
greater velocity causes it to strike body at 
H thus building up pressure in chamber F. 
This causes disc to seat, closing tube B. As 
pressure in F decreases by condensation, 
pressure in tube B raises disc and cycle is 
repeated. 

The Sarco Thermodynamic Trap has 
proved successful on steam mains and sep- 
arators; headers and soot blower pipes; 
engine and turbine stop valves, separators 
and casing drains; alternate heating and 
cooling applications. 


A solid stainless steel disc— practically 
indestructible —is the only moving part! 


ost striking feature of the Sarco 
Thermodynamic Trap is its 
simple maintenance-free design. 
There’s only one moving part —a 
solid stainless steel disc that practi- 
cally lasts forever. There are no 
other moving parts to wear out or 
cause trouble. 


Condensate, air and steam act 
directly on the disc valve which 
opens to discharge condensate and 
air — snaps shut to contain steam. 
There are no mechanical devices 
required to operate valve (see dia- 
gram at left). That means practi- 
cally endless trouble-free operation. 


MAIL COUPON 
TODAY FOR 


Other advantages: small size, 
easy installation, not affected by 
shock or vibration, immunity to 
corrosive elements with all wearing 
parts stainless steel, same valve head 
and seat for all pressures to 600 psi 
and temperatures to 950° F. 


Check these advantages to your 
own satisfaction at absolutely no 
cost. We'll send you a trap for trial. 
All you do is fill out the coupon 
and mail it in. 


SARCO COMPANY, Inc. 


Empire State Building, New York 1, N.¥. 


Sarco Company, Inc., Empire State Bidg., New York 1,.N.Y. 
Gentlemen: Please send me a Sarco Thermodynamic Trap 
for a 60-day trial, requirements as checked. 


Size: Yr”... %”... 1”... Operating Pressure:........psi 


TRIAL 


STATE 


For installation on.... ate 
1 
2096-8 
| 


REPUBLIC 


7 COMBUSTION CONTROLS 
Go to College to Cut Steam Costs 


Boiler room at Kansas State College. Republic 
instrument panel is at left. Boilers are 
arranged for either gas or cil firing. 


@ At Kansas State College, a complete Republic combustion control 
system, feedwater level controls and instruments automatically operate 
two 50,000 pounds per hour boilers for maximum combustion 
efficiency. Fired by either oil or gas, these boilers generate steam 
at 225 psig and SOO°F. 


With Republic automatic combustion controls in this power plant, all 
loads, including “peaks”, are met smoothly with steam output exactly 
matched to demand. Fuel costs per pound of steam produced are kept 
at a minimum 24 hours a day, seven days a week. Maintenance costs 
are kept low, too, by continuous proper operation of the boilers. 


Whatever the size of your boiler, its draft arrangement, type or types 
of fuel to be fired and load conditions to be met, there’s a Republic 
combustion control system that can bring these advantages to you. 
Our engineering staff, with more than 37 years specialized experience 
in combustion control systems, is at your service to help you get the 
system that exactly meots your needs. For your convenience, there’s 4 
a nearby Republic field engineer to bring you all the facts. Write instruments on the contro! pane! monitor 


and make a date to see him soon. boiler operation. If desired, the entire com- 
bustion system can be operated manually 


from this panel. 


‘ 


CHICAGO 47, ILLINOIS 
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‘FOR TODAYS 
COMPACT 
DESIGN 


here are, as you know, new NEMA Standards | 
or electric motors ... more power if less space 


When you look for a new NEMA frame mo , 
look for the one that is built on a solid founda- 
tion...it carries the Fairbanks-Morse Seal of 


Quality. 


The Standards are new . . But the Idea Is Not 


Like the recent Fairbanks-Morse developments 
in other lines, the new F-M motor is the result 
of a basic engineering philosophy: More Per- 
formance in Less Space—a 120-year tradition 
at Fairbanks-Morse. Fairbanks, Morse & Co., 
600 South Michigan Avenue, Chicago 5, Illinois 


FAIRBANKS-MOoORSE 


a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS e¢ DIESEL LOCOMOTIVES 
AND ENGINES + PUMPS + SCALES + RAIL CARS + HOME 
FARM MACHINERY MAGNETOS 
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New time-saving AMF Everlock 
pre-assembled screws and 


lockwashers. In types, sizes and 
materials to meet your needs. 


Another Product 


Tight, vibration-proof fastenings—for the life of your product. 


New AMF Everlock pre-assembled screws and lock- 
washers give you both .. . fast, one-operation application 

and vibration-proof tightness. Everlock washers, with the 
exclusive alternating chisel edges, actually bite into the surface 
of both screw and part. Even under the most punishing 
vibration, Everlock fasteners stay secure—for good! 


Everlock locknuts spin down finger-free. After contact 
with work only 4 turn gives a sure, permanent 

6-way lock. Combine unequalled speed of application 
with true vibration-proof performance. 


On your next order for fasteners, specify AMF 
Everlock—and fasten it and forget it. Sizes, types and 


materials to meet any specifications. 


TERMINALS LOCKNUTS LOCK WASHERS 
Plain and lock types. Both National fine and Internal, external and 
National coarse threads. special types. 
THOMPSON-BREMER &2 COMPANY 
520 North Dearborn Street « Chicago 10, Illinois 
SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY CO., NEW YORK 
“EVERLOCK” IS A REGISTERED TRADEMARK 
OF THOMPSON-BREMER & COMPANY 
28 - Ocroper, 1954 
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See local classified telephone 
directory under Rust Preventives or 
Paints for nearest Rust-Oleum 
Industrial Distributor. 


Actually see Rust-Oleum 
applied directly over 


sound rusted surfaces 
in your own plant. 


Get proof of performance right in your own plant! 
See Rust-Oleum 769 Damp-Proof Red Primer 
applied over your own rusted metal after simple 
scraping and wire-brushing to remove rust scale 
and loose rust. Rust-Oleum’s specially-processed 
fish oil vehicle penetrates rust to bare metal — 
saving time, labor and money. 
Rust-Oleum finish coatings in Aluminum, Gray, 
White, Black, Orange, Blue, Yellow, Green and 
others provide both Rust Prevention and Deco- 
ralive Beauty! Specify Rust-Oleum for new con- 
struction, maintenance and re-modeling. See 
Sweet’s for catalog and neares*‘ 
Rust-Oleum Industrial Distributor, 
or clip coupon to your letterhead . . . 
There Is Only One Rust-Oleum. It is as Dis- 
tinctive as Your Own Fingerprint. 


ATTACH TO YOUR BUSINESS LETTERHEAD 

AND MAIL TO: 

RUST-OLEUM CORPORATION 

2901 Oakton St., Evanston, Ill. 

2 Please Show Me the f ] Test Application of Rust- 


Rust-Oleum “Rusted = =~ Oleum Over Rusted Metal 
Panel Demonstration.” Surfaces in My Plant. 


Complete Literature "Nearest Rust-Oleum Indus- 
~ with Color Chart. * trial Distributor. 
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One source of 
hydraulic power 
instead of many... 


8 
8 


Lever 
CONTROL 
OPTIONAL 


minimum investment 
less maintenance and repair 
q greater efficiency 


Aldrich 


central 
hydraulic 
systems... 
for 

oll or 


the 


Ww 


lower operating cost 


A single, concentrated source of efficient hydraulic 
power is wise economy and sound engineering. 

A single Aldrich Pump can supply all your presses and 
equipment —at a considerable saving. And if fire is a 
hazard, remember Aldrich design permits pumping 
either oil or water. Pumps are built in 2!5”, 3”, 5”, 6” 
and 8!.” stroke, ranging from 25 to 2500 hp. 

Aldrich Pumps are integral parts of complete Aldrich 
Central Hydraulic Systems—designed to suit your 
needs and built to exacting standards. 


pump company . ++ Originators of the 


29 PINE STREET © ALLENTOWN, PENNSYLVANIA 


Representatives: Birmingham « Bolivar, N.Y. Boston « Buffalo Carmi, Illinois Charleston, W. Va. Chicago Cincinnati Cleveland Dallas Denver Detroit Duluth 
Houston « Los Angeles « New York « Oakland, Calif. « Philadelphia « Pittsburgh « Portland, Ore. « Richmond, Va. « Rochester « Salt Lake City « San Francisco « Seattle 
Somerville, Mass. « Spokane, Wash. « Syracuse « Tulsa » Washington, D.C. © Youngstown ¢ Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20. N.Y. 
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As early as 1949, American Welding was developing 
production techniques for flash butt-welding of 
Titanium. Today it produces Titanium rings in 
addition to a host of other welded components for 
U. S. airframe and engine manufacturers. 


If working Titanium or any of these metals present a 
manufacturing “headache” in your plant, call or write. 
Our Product Development Division will be glad to 
work with you. 


WELDING...MACHINING...FABRICATING 
= 

SAC 


THE AMERICAN WELDING & MANUFACTU ING COMPANY - 470 DIETZ ROAD, WARREN, OHIO | 
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STEELS 


Ali carbon and alloy 

tional grades up to 1.00 carbon, 
including such typical analyses 
as ingot iron, 4130, 4340, and 
52100. Also special alloys such 
as Timken 16-25-6, 17-22AS, 
19-9DL, 19-9DX. 


ALUMINUM 


Send for free catalog a? 
Protuction Facilities. Learn what 
American Welding is equipped 


» 
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such as chromium and nickel 
ete 
i Weldable aluminum alloys. 
Cobelt bose alloys such as 
N-155. 
AMER ICAN | 
/ 7 
Trademark | +4 
Compeny 
4 
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Advanced Styling Section of Ford Motor Company's new $11.5 million Styling Building, Dearborn, Michigan. 


Ford “dream shop” has built-in climate! 


This “dream shop” at the Ford Engineering Staff's Ad- 
vanced Styling Section is just one of many styling areas 
which depend on clean, conditioned air, 


DISPLAY 


ROTUNDA For example, in 12 roomy studios clay-modeling teams 


work under lights which produce shadowless illumina- 
a tion —and intense heat! To absorb this heat and 
provide the proper climate for working with clay 
models, specially designed air-conditioning systems were 
installed for each studio and drafting room. American 
The design-office wing and display rotunda are served by 

a central system, It includes: 7 supply fans; 34 exhaust Blower Air Handling and Air-Conditioning Equipment 


fans; heating and cooling coils and sprayed-coil dehu- was used for this unusual assignment. 
midifiers — all furnished by American Blower. 


OFFICES & DESIGN 


The expert know-how of American Blower engineers 
is on tap for industry at all times. If you have an air- 
handling or air-conditioning problem, phone your 
nearest American Blower or Canadian Sirocco Branch 
Office. 

AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


CANAD‘AN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of American Radiator & Standard Sanitary Corporation 


AMERICAN © BLOWER 


Air for drafting rooms and modeling studios is conditioned 
by 24 specially built, automatically controlled American Serving home and industry: 


Blower Air-Conditioning Units. Each unit contains heat- AMERICAN STANDARD AMERICAN BLOWER CHURCH SEATS & WALC-TILE + DETROIT 
ing and cooling coils and Capillary air washers. . CONTROLS + KEWANEE BOILERS © ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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Strength and safety are vital in The exact size of this forged blade clamp on this 
rugged pole climbing service. versatile hand tool is 7%" over-all width. Small 
parts p all the inh t quali- forgings can be produced to exceptionally close 


tolerances— which means 


} repel necessary for light weight de- 
with the highest obtainable degree of ‘toughness 


Forged drive neto impulse ecg 
forging this dies controls flow lines 
in the metal. Moximum resistance to strain ex- 
actly where it is needed is typical of why fg 
ings stand up under shock or torsional st 


sign and performance stability. 
and strength. 


SMALL 
FORGINGS 


THAT DO A 


A unique forging, only 1').," long, does on 
important job as used in a stock exchange 
indicator. Subjected to direct impact load 
each second, it is required to last 20 years. 


big 


Forged parts, regardless of size, yield 
the combined advantages of strength, a 
greater factor of safety, and shock- 
resistance. The smallest of forged parts 
requiring important functional and pre- 
cision demands more than meet desired 
specifications—a major importance to your 
product application. Consult a forging 
engineer. His experience will be 
helpful to you with your part 
design analyses—he symbolizes serv- 
ice without obligation. 


ASSOCIATION. 


605 Hanna Building 
LEVELAND 15, 


DROP FORGING. 


This book tells why forgings are used for 
the toughest work loads. Engineering, 
production and economic advantages 
obtainable with closed die forgings are 
presented in this reference book on forg- 
ings. Write for copy today or attach 
coupon to your business letterhead. 


A new full color 33 min., 16 mm, Movie 
entitled, ‘Forging in Closed Dies,’ reveals 
all aspects of the closed die forging proc- 
ess of forming parts. Represents over ten 
years of planning and research. The film 
is effective before many types of audi- 
ences, including technical societies, col- 
lege engineering classes, purchasing 
agents, and similar groups. Write for in- 
formation about loan of film without cost. 


DROP FORGING ASSOCIATION 
605 Hanne Bidg., Cleveland 15, Ohio 


Please send 64- booklet entitled, “Metal Quali 
Hot Working Improves Properties of 
1953 Edition. 


MEcHANICAL ENGINEERING 


Octoser, 1954 - 33 


4 
i 
a. Q ae 
- 
ee 
\ 
ing bracket are typical \ \ 
of how lighter and thin | 
{ 
— 
ae . 
i wi, 
| 


“You see Powell Valves everywhere! And with... 


. » good reason! They’re famous for dependability. Economical, too. 
What’s more, Powell has a complete line.” 


Just name the valve needed... 
... POWELL CAN SUPPLY IT! Small wonder— 
since Powell probably makes more kinds of valves 


and has solved more valve problems than any other 
ab Say CONTROLS FOR THE LIFE LINES OF INDUSTRY 
organization in the world. 


Available through distributors in principal cities. In 
bronze, iron, steel and corrosion resistant alloys. 4%” 
to 30” and 125 pounds to 2500 pounds W.S.P. On 
problems, write direct to The Wm. Powell Company, 
Cincinnati 22, Ohio. 
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construction 
machinery 


for 
farm 
implements 


Leaf Chains 


for flexible couplings 


And for any drive application, Chain Belt has a size 
and type of chain and sprocket that can help you in 
your drive for lower costs. Your Chain Belt District 
Sales Engineer will be happy to assist you in your 


Adbuous the one best chain 


for each service 


CHAIN sect 


CcComMPAWN W 
District Sales Offices in all Principal Cities 
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for 
packaging 
machinery 


for 
lift 
trucks 


self-aligning 


SHAFER bearings 


drive and conveyor chain, sprocket, flexible coupling, 
and self-aligning roller bearing selections to get lower 
costs, improved performance and longer life. Call him 
or mail the coupon below today. 


1 
| 
] 


| 

SHAIN BELT COMPANY $4-504 | 
5 W. Greenfield Ave., 

Milwaukee 1, Wisconsin 
I want data on chains for a........ Covesoecceecoccovsceveres 
© Send literature on; (1) Ciavelco Chains; 0 "Roller Chains; 
0 Detachable Chains; [1] Double Pitch Chains; [] Leaf Chains; 
O Flexible Couplings; Bearings; Sprockets. 
© Have a Chain Belt Man call. 
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Tunnel within a tunnel — 8500-ft. exhaust ducts along the 
top of each Holland Tunnel tube are supported in the 


middle by 7-ft. lengths of 244-inch by %4-inch hot-rolled 
Monel flats. These hangers are installed every 8 feet. 


The Holland Tunnel 
that drivers never see 


How it’s supported by 


corrosion-resisting Monel hangers 


Drivers never see this tunnel because it is hidden above 
the ceiling of the Holland Tunnel. 

This tunnel-within-a-tunnel provides a unique air ex- 
haust system that completely changes the air in the Tun- 
nel every minute and a half. Since the Holland Tunnel 
was opened in 1927, it has proved so successful that de- 
signers of the Lincoln Tunnel and other large tunnels 
have followed the same design. 

In working out this unique exhaust system, Port of 
New York Authority engineers faced the problem of pro- 
viding support for the tunnel ceiling (the exhaust duct 
floor). In order to minimize wind resistance, center sup- 
port members or hanger rods from the cast iron tunnel 
shell to the ceiling had to be as thin as possible. 

Monel flats provided the answer. The high strength of 
Monel and its corrosion resistance enabled the engineers 
to use hangers of minimum cross-section without requir- 
ing any allowance for corrosion. 

A recent check showed these thin Monel hangers in as 
good condition as when installed, No corrosion after 27 


years, despite dampness and the continuously high con- 
centration of corrosive engine fumes in the exhausted air. 

When you have a design problem involving corrosion 
and other destructive conditions, one of the Inco Nickel 
Alloys like Monel usually permits you to insure long 
service and, at the same time, to limit weight and bulkiness. 

Inco has a concise booklet on the widespread applica- 
tions of Inco Nickel Alloys. It’s titled Standard Alloys for 
Special Problems, An exceptionally handy booklet for 
designers, it gives an overall picture of casting, joining, 
forms available and properties. It also refers to more de- 
tailed literature available on each subject. And it’s yours 
for the asking, so why not write for it today. 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street New York 5, N. Y. 


Nickel Alloys 


MONEL® MONEL MONEL “KR”’® MONEL 
“$”® MONEL * INCONEL® * INCONEL “X”® 

INCONEL “W’’® * INCOLOY® * NIMONIC® Alloys 

NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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This giant six-foot ceramic pouring tube... 


... that can stand up under extreme temperature changes, has been developed for a new pressure-casting method for carbon 
steel, by Electro Refractories & Abrasives Corporation, Buffalo, N. Y. The steel is pressure-poured into graphite molds for 
railroad freight wheels. Compressed air forces the molten steel upward through the tube into the mold cavities. Temperature 
differentials may reach as high as 2000 F at opposite ends of the tube. It is being used at Griffin Wheel Company, Chicago, III. 
See also “Pressure-Pouring Steel Car Wheels,’’ Mechanical Engineering, February, 1954, pp. 152-158. 
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Machines Need Men 


In aN Apprenticeship System in Modern 
Life,"’ delivered by Ralph E. Flanders, past-president 
and honorary member, ASME, before the Tenth Annual 
Eastern Seaboard Apprenticeship Conference at Man- 
chester, Vt., on May 28, 1954, the distinguished U. S. 
Senator and industrialist recalled his own early training. 

‘On Jan. 14, 1897,"’ he said, ‘I began an apprentice- 
ship in the machine-tool shop of the Brown and Sharpe 
Manufacturing Company of Provindence, R. I. It was 
an old-fashioned apprenticeship. I was legally in- 
dentured. I was bound to finish out my term of training, 
and to make sure that I did so, my father was required to 
post a cash bond of $100 to be forfeited should I leave 
before the completion of my term. . . . 

‘That apprenticeship,’’ he continued, ‘‘was perhaps 
the most important part of my formal education outside 
of the high-school course which I had just completed 
and in which I learned the rudiments of physics and 
mathematics. It was education in the true sense. It 
opened up new lines of knowledge and enlarged my 
imagination to new experiences and relationships. 
Particularly it brought me into the world of work which 
is something that the college graduate may never get or 
may get at a period so late that it does not leave its im- 
press upon him.”’ 

Turning to the ‘‘continued need for, and usefulness of, 
apprenticeship training,’’ Mr. Flanders said: 

“The thought might easily come to one that the new 
automatic machinery we are hearing about will limit the 
demand for skilled craftsmen. Particularly might this 
be true in the extreme developments which relate to 
what is popularly called push-button production, but 
which the eggheads call cybernetics. This is not the 


‘The elaborate mechanism,"’ he said, talking specifi- 
cally about the automobile-production line, ‘‘has to be 
kept in repair. From time to time it is shut down and 
put back into new condition again. More than this, all 
of the hundreds of tools which it carries and which 
operate on the work have to be resharpened or replaced. 
No ordinary machine takes care of this operation. 
Thirdly, the machine has to be set up in different ways 
by skilled craftsmen when it changes from one design of 
chassis to another; and finally, in an adjoining building 
are scores of mechanics making and repairing the fixtures 
and making the tools which go into the production of 
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George A. Stetson, Editor 


the wide variety of chasses for which the machine can 
be and has to be adapted. The skilled mechanic may be 
absent from the floor of this automatic shop but he is 
present somewhere else and unless he is there, eventually 
the machine runs down to a grinding stop and the 
mechanic has to be sent for. . 

‘As to the continuing need for trained artisans, we 
find evidence in some census figures which have been 
recently released. In the 40 years from 1910 to 1950, 
the percentage of semiskilled workers in the manufactur- 
ing industries has increased from 15 per cent to 28 per 
cent. This of course was due to the increase in auto- 
matic machines and the handling of materials in fac- 
tories and out of doors mechanically, rather than by the 
back muscles of the common laborer. But at the same 
time the number of skilled workers increased somewhat, 
rising from 12 per cent to 14 per cent. This is plain 
evidence of what I have just been saying. Namely, that 
the need for skilled workers does not grow less as more 
and more efficient and elaborate production machinery is 
installed. Instead of that, the need continued to in- 
crease even though slightly.”’ 

The testimony Mr. Flanders has given and the evi- 
dence he has adduced to show that machines need men 
applies specifically to apprentice training and to skilled 
mechanics. But similar conditions exist in all other 
phases of our national economy and in the professions 
and at all levels of education. A dynamic society de- 
mands backgrounds of education and training that fic 
men to make rapid adjustments to changed conditions 
which come, not in slow-moving centuries of drudgery 
in which the reward of industry is long hours of work and 
a low level of material satisfactions, but within a rela- 
tively few years, and with shorter hours of labor, an abun- 
dant production, and ample opportunity for refreshment 
and development of the physical body and the human 
spirit. 

The necessity to adjust ourselves to a dynamic way of 
life is imperative. Particularly in a world which is 
only partially, and that part imperfectly, adjusted to 
change and is still discovering its hazards and benefits, 
we mus¢ keep moving to keep alive. 

There is no profit in a release from physical labor or in 
an economy of abundance if, in a partial attainment of 
them, we imagine ourselves relieved of the responsibility 
of further progress, and hence, through indolence and 
indifference, lose all. Machines need men, yes, and so 
also does our way of life. 
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Creative Engineering 


Practice of a new aspect of engineering—that of creating 
new visualizations of engineering principles 


By Crosby Field 


President, Flakice Corporation, Brooklyn, N. Y. 
ASME Medalist, 1953; Fellow ASME 


Tus relatively new term “‘creative engineering’ gradu- 
ally is carving out a place for itself in our language. 
Continued use undoubtedly will create a concept quite 
definitive, which presumably will exclude mechanical, 
chemical or electrical invention on the one hand; and 
on the other, that part of engineering not involved in the 
actual act of creating something new. In the meantime, 
since I find myself not fettered by authoritative definition, 
I may suggest one, and then deal with what I have found 
to be some important aspects of special interest to the 
practitioner of the art. 


What Is an Invention? 


In the last analysis the term ‘‘invention’’ is purely a 
legal abstraction and, as such, is being redefined continu- 
ally for us by the Patent Office, the Federal Courts, and 
ultimately, by the Supreme Court of the United States. 
Since that honorable body is subject to political and so- 
cial-thinking influence, we find our legal gage for inven- 
tion constantly changing! Nevertheless, even a short 
study will discover the fact that inventing is an art. 
As an art it is a form of human expression. To quote:! 

“What is mechanical invention? Is it engineer- 
ing? No! But it utilizes engineering. Is it mathe- 
matics? No! But it needs mathematics. Is it science? 
No! Science is the cruel stepmother—willing to help 
feed and nourish the child at times; she is more fre- 
quently ready to prove by tradition, and her so-called 
‘accepted-facts’ convention, that the child is a sport and 
should not survive. .. . 

“One attribute mechanical invention has in common 
with other forms of art is in the fact that its creations are 
visualizations. This visualization is threefold: first, 
the actual figures or outlines that are the denotative as- 
pect; secondly, the connotative envisionment of moods 
and other intangible forces; and finally, there is ever 
present, even though it is so abstract that it cannot be 
termed even connotative, that visualization of the ef- 
fect of the work on the sum total of human activities. 
And all these three expressions of the visualization must 
be present in the object of the expression of the art, ere we 
can call it truly art. 

"It is chiefly in the last two aspects that the mechani- 
cal invention differs from the painting (ym poe the 
painting of course as another form of art) and this differ- 


Address given at the luncheon of the Machine ag * Division, June 
22, during the Semi-Annual Meeting, Pittsburgh, Pa., June 20-24, 
1954, of Taz Amurican Socisty or Macnanicat ENGINEERS. 

' ‘Mechanical Invention as a Form of Expression,’’ by Crosby Field, 
Macnanicat Enowesaina, vol. $0, 1928, pp. 447-453. 
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What is the greatest achievement of the creative 
engineer? He and his fellow engineers have 
removed the need for human slavery. He has 
given us the “iron slaves” to do much more 
cheaply the work required by a civilized society, 
and human slavery has become uneconomical. 
For the first time in history, therefore, it has 
disappeared in our Western World. 


ence is due mainly to the concreteness or reality of the 
effects of this visualization. The picture requires the 
interpretation of the man to create the concept of these 
two aspects; prior to the birth of the machine, while it is 
still in the picture stage, the man is required, but once 
born, once a real machine, the man is thrown aside; 
the machine itself interprets the threefold aspects of its 
visualization in which all the effects will follow, re- 
gardless of the presence of the human interpreter.” 

Many are the forms of expression in which each form 
has developed into a technique established by a group 
of individuals working in the same general field of ex- 

ion. Such a technique is recognizable as an art. 

Is it invention to develop a new theory of design? 
A new method of stress analysis? A new compilation 
of widespread data, to organize it and present it for the 
use of engineers? Is it invention to lead our profession 
by editorial foresight and guidance, or by evolving a 
system of pedagogy that trains and inspires engineers? 
Is it invention to devise an organization or a method of 
operation of factories or of equipment? 

Surprisingly enough, the answer to all of these ques- 
tions is, No. Yet, each is a creation, each involves 
visualization, and each uses 
Nevertheless, it is not invention as defined in the law. 
If it be not invention, then, what is it? 

Each example given certainly involves the use of con- 
structive imagination. Each is practiced by a suf- 
ficiently large group to have evolved a recognizable tech- 
nique; each is, therefore, a form of art. 

ll have two attributes in common; their practition- 
ers must be creative, and they must use engineering. 
The term creative engineering is, therefore, a correct 
definition of their activities and a proper and fitting 
name for their art. 
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May we define creative engineering, therefore, as 
the act of creating a new visualization of an applica- 
tion of established engineering principles? This does 
not necessarily include invention because many in- 
ventions are made which are not in accord with estab- 
lished engineering principles, nor does it absolutely ex- 
clude invention. owever, this definition does include 
the activities of the constructive imagination of those 
skilled in the art of engineering, applied to new visuali- 
zations of any type whatsoever. It certainly does in- 
clude machine design, even when the particular ma- 
chine design does not include invention. 

There are some, of course, who claim that all engineer- 
ing by its very nature is creative, and our term creative 
engineering becomes a mere redundancy. While the 
functions I have just mentioned, and similar activities 
undoubtedly are creative, yet it is common knowledge 
that they are engaged in by a relatively small percentage 
of engineers. Even these normally find only a relatively 
small proportion of their time and effort actually oc- 
cupied by such work. We cannot say, therefore, that 
all engineering is creative—there are too many ex- 
amples of engineering that are not. 


Creative Engineer Can Befriend the inventor 

What is the usual role of the engineer in connection 
with an invention submitted to him? To pass judgment 
upon it; to evaluate it. And how does he do that? 
By ‘applying to it the standards and formulas of so-called 
good engineering practice. As inventions rarely fall 
within such limits unless the invention be of a some- 
what minor nature, the natural result is for the engi- 
neer to be the adversary, not the friend of the inventor. 
In every one of the major lines I have pioneered, I have 
found my greatest obstacle to be the engineer, who al- 
ways knows why a thing cannot be done, or if it can, 
why the doing of it is valueless. 

That shows one great opportunity for the creative 
engineer—to be the friend and advocate of the inventor. 
(The creative engineer and the inventor may or may not 
be one and the same person.) He will examine the 
reason for the Engineering Standards and the ‘‘good prac- 
tices’’ and see whether they should be changed, before 
casting out the invention for not conforming with them. 
We must never forget that every engineering practice we 
have was formulated as the result of many experiments 
and much experience but it does not necessarily hold 
in any similar but not identical case. 

Both the inventor and the creative engineer, however, 
are concerned with the determination of the idea for the 
design. ‘‘Whence comes it? It may come from one of 
many sources but it comes most Gesnendly from the 
doings of man and principally from the failure to achieve 
an ideal in those doings. Out of this arises the need 
for the presentation of something more nearly perfect. 
Thus we find that the inspiration for the concept of a 
mechanical invention is the lack of perfection of fulfill- 
ment of man’s needs by the mechanical world of today."’! 

One early thing the creative engineer must do in con- 
nection with an idea, therefore, is to obtain the answer 
to the question, Is this invention really needed? Honesty 
compels me to say that in the case of more than nine- 
ake of the patents I see issued the answer would 


“‘No."’ But a negative answer should not be given 


lightly, without honest study. My experience in judg- 
ing as an engineer is not unusual; some which I vetoed 


for my firm 


came successful under other sponsors. 
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Why inventions Fail 


What are some of the reasons inventions fail? Many 
fail because not sufficient creative engineering work has 
been expended upon them. The invention is worthy, 
but before the machine will function properly, detailed 
machine design and redesign oft repeated are needed. 
When for any one or more of several economic reasons 
these are not available the invention literally dies 
““‘aborning.”’ 

Another reason for the failure of a very large num- 
ber of inventions is that there is no market readily 
available. The market and a method of economic ac- 
cess to it are something the inventor rarely considers, and 
the creative engineer all too infrequently. The prin- 
cipal fault lies in the failure to anticipate the shifting 
in the market that occurs in our rapidly changing age 
between the concept of the machine and the comple- 
tion of its development. 

One of the most important persons in the chain of 
development of a machine is the production or shop en- 
gineer, without whose planning and designing of special 
tools the product could never be manufactured at a cost 
sufficiently low to meet the sales price set by competi- 
tion. All too often sight is lost of the high degree of 
creative engineering of this type of engineer and his 
critical place in the chain of progress. Ignoring him is 
another not uncommon cause of failure of an invention. 

One fact confronts the machine designer every moment, 
and that is, the ultimate sale of his machine in our pres- 
ent ever-increasing competitive market is largely pre- 
determined by him as he pencils his lines on the drafting 
board. Help may come from others, all along the line 
from production engineer and stylist to the salesman 
battling at the prospect's desk. All these can help but 
cannot overcome any material obstacle introduced at 
the outset by the machine designer, often through lack 
of visualization of its effects on cost, function, or sales 
appeal during each of the steps intervening between his 
board and che use of the machine by the customer— 
and this use includes the cost of maintenance. 

An invention usually embodies only one way of ac- 
complishing a result. To ignore the other possible 
methods is to invite competition, frequently from a = 
rior method. An peer 00 wholesale example of this 
type of failure is to be found in the story of the hundred 
companies exploiting steam-powered automobiles? at 
the beginning of the century—technical successes but 
they speedily fell before the competition of the internal- 
combustion engine. 

In general, both the inventor and the creative engineer 
spend too much time in concentrating upon the tech- 
nical problem in hand, and do not look outside their 
work to watch sufficiently social and market trends that 
have a most important influence on their ultimate suc- 
cess. They look too much within, not enough without. 


Opportunities for Creative Engineering 


The most remunerative opportunity for the creative 
engineer lies not in the perfection of design of machines 
already commercial but in the discovery of a new method 
or in the application of a new material making a new 
method possible. 

Another great challenge for the creative engineer lies 

* “Old Time Steam Cars," Bentley, Fawcett Books, No. 196, 
Fawcett Publications, Greenwich, Conn. 
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in the fact that there is a certain volume of production of 
a given product when a so-called continuous process 
becomes more economical than a ‘“‘batch process.” 
Changing over from the latter to the former requires 
new equipment, often some of it of a nature previously 
quite unknown in the industry. 

We must ever remember oe considering continuous 
versus batch processes, that factory cost is only one 
clement of cost. Distribution costs are the elements 
which now are ever-increasing and which may even ab- 
sorb all the savings in a continuous process. an over- 
all basis several plants throughout the country, using 
batch gengenen, may prove more economical than one 
plant having a volume large enough to justify a con- 
tinuous process. 

For example, consider the ice industry. The re- 
frigerating engineer of 20 years ago evaluated all ice- 
making processes using only one standard—kilowatt- 
hours consumed per ton of ice produced. The litera- 
ture was weighted heavily with the results of huge 
amounts of so-called ‘‘research’’ on how to reduce costs 
kw by kw! Yet the engineers of that time reported to 
Code Authorities of the National Recovery Administra- 
tion that the early machines for making small ice at the 
place it is consumed should be prohibited. They claimed 
that such machines and the new ice product they made 
had no advantages whatsoever over the then standard 
large blocks of ice weighing 300 Ib each. Today, ma- 
chines freezing ice in the form of small arched wafers 
are everywhere, even in small stores, and no one cares 
much about the kwhr per ton—their justification lies 
in other factors of cost saving and convenience. 

Our creative engineer must ever bear in mind, there- 
fore, that the solution to his problem lies not alone in 
technical proficiency but requires also a broad knowledge 
of industry, in general, and, most important, of social and 
industrial history. Like firing a gun at a moving ad- 
versary, he must aim his design at the economic condi- 
tions to be expected upon completion of his develop- 
ment, using the present and past only as background— 
and forgetting not the foreign art! 

We are now in an era of decentralization. Centraliza- 
tion and decentralization have ever been in constant 
struggle—each has certain advantages. The ascendancy 
of either in any one age is a matter of the economics of 
the power source. Slave labor tends to centralize, water 
power to decentralize; steam power to centralize, elec- 
tricity and internal-combustion engines to decentral- 
ize. We are now definitely in an era of decentraliza- 
tion, and fear of atomic missiles will accelerate the trend 
toward it. One great opportunity for the creative engi- 
neer, therefore, for the next decade at least, lies in the 
design of efficient machines for relatively small produc- 
tion which can be spread throughout the country— 
example, the ‘‘do it yourself’’ equipment. 


Opportunity for Creative Engineers 


What opportunity exists for the creative engineer to 
make his chosen art support him in a style worthy of 
its contribution to human progress? 

Remuneration can come only through employment by 
others or going into business for oneself. If one seeks 
employment, which is to be preferred, a large organiza- 
tion such as Government, universities, or big corpora- 
tions, or small companies? 

It is a remarkable fact that cach of these three types of 
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organization is developing a distinctive pattern of living, 
in which the incentives, the attitudes of the personnel, 
the aptitudes required for success, and the rewards in re- 
muneration and other perquisites are becoming mark- 
edly different. 

his problem is far too great for more than a mere 
cursory mention. It has been discussed from many dif- 
ferent bye sory by many writers. Studies of the ad- 
vantages of cach type and the differences between them 
are available.* I believe the key is the individual him- 
seif. With what in life will one be best satisfied? The 
answer is to be found in an analysis by oneself of his real 
desires—the underlying drive that subconsciously di- 
rects his professional effort. Which pattern affords the 
best chance of satisfying them? 

Take every opportunity, such as engineering-society 
meetings, to learn by conversations with those living 
within the different patterns, the sources of satisfaction 
obtainable in each type and the methods used to achieve 
it. Read philosophical and historical masterpieces and 
apply their teaching to help build up the mental and 
spiritual ae necessary to make that most impor- 
tant choice—the lifetime pattern of living. 

Whatever may be the ultimate aim of the individual 
machine designer, he should start out by working for 
the large corporation, to perfect his art, and to one 
more quickly the extent of the field and the trends of 
industry. It is also an excellent place to test the psycho- 
logical analysis just mentionéd. There he can select 
his final objective, within or outside of the organiza- 
tion, and await his opportunity to grasp it. 

We must come to the conclusion that there is a really 
large field of professional endeavor, bridging engi- 
neering work as it is generally practiced and true inven- 
tion. This may be aptly called creative engineering. 
But creative engineering also includes many other activi- 
ties, and can be found, among other places, in editorial 
work, in teaching, and in the development of new and 
useful mental tools for the engineer. Machine design 
and its ancillary arts are today the principal expressions 
of creative mechanical engineering. There is even a 
chance that the term nytt esign, including the 
pe of structures, bridges, ships, canals, and so on, as 
well as that of machines may by common usage become 
synonymous with the term creative engineering. 


Today’s Challenge 


While progress toward elimination of human slavery 
has been marked with success in the Western World, else- 
where a fearsome challenge has arisen. Out of the 
middle ages has suddenly erupted a vast horde of bar- 
barians intent on seizing our machines designed to elimi- 
nate slavery, for the purpose of turning them against us 
for our re-enslavement. 

In manpower our present enemies so outnumber us that 
our only salvation lies in the development of still better 
machines for both civilian and military use, to protect 
and to defend us. Into the competent hand of the free 
creative engineer I deliver this gauntlet, confident of 
his skill. sequently, I am unafraid of the future. 


3 “‘Management of the Small Manufacturing Plant: Its Characteris- 
tics and Advantages,"’ by Crosby Field, Mecnanicat ENoinger1NG, vol. 
52, 1930, pp. 901-904. 

“The Small Manufacturing Com 
neering Graduates,’’ by Crosby i 
71, 1949, pp. 316-320. 
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Weather Aging of 


Styrene and Phenolic Plastics 


Test data developed to help the designer select 


By J. R. Taylor' and C. H. Adams’ 


Plastics Division, Monsanto Chemical Company, 
Springfield, Mass. 


Tue use of plastic materials in applications where 
ood outside weathering characteristics are required is 
increasing. The automotive, communication, 
construction, and associated industries are only a few 
of those using plastics for outdoor applications in ever- 
increasing amounts. Examples of such uses are tele- 
vision-antenna insulators, foam-styrene lenses in micro- 
wave relay towers, reinforced plastic automobile bodies, 
and air-conditioner housings. Plastic materials in 
these and other outdoor applications must give de- 
pendable service in a wide range of environments. 

To aid the design engineer in the proper choice of 
plastic materials, } on the physical properties of the 
material, exposed outdoors for long periods of time, 
must be available. The weathering program presented 
in this paper was undertaken to make available data 
on the physical properties of styrene and phenolic 
materials exposed outdoors at three locations for 
intervals up to and including four years. 


Experimental 


The exposure sites were chosen so that warm dry, 
warm moist, and cyclical climates would be included. 
The three locations selected to cover the wide range of 
climatic conditions were (1) Ft. Lauderdale, Fla., 
(2) Phoenix, Ariz., and (3) Springfield, Mass. Fr. 
Lauderdale was chosen because of its high temperatures, 
moderate to high rainfall, and high humidity; Phoenix, 
for its high temperatures, low rainfall, and low humidity; 
Springfield for its extremes in summer and winter. 


Weather Data 


All weather data for cach exposure site were obtained 
from the nearest U. S. Weather Bureau Station. The 
data plotted for Ft. Lauderdale were recorded at Miami, 
a distance of approximately 40 miles from the exposure 
location. It was felt that since Miami and Ft. Lauder- 
dale are comparatively close together, the terrain 
between the two flat, and both located on the East 
Florida Coast, the average weather data would be the 
same for the two locations. 


Physicist, Research Department. 

? Group Leader, Research Department. 

Contributed by the Rubber and Plastics Division and presented at 
the Seesiehannelé Meeting, Pittsburgh, Pa., June 20-24, 1954, of Tuer 
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plastics to meet wide range of climatic conditions 


Data plotted for Springfield were taken at Brainard 
Field, Hartford, Conn., a distance again of about 40 
miles from the specimen racks. Here the recording 
station and the exposure racks were in the Connecticut 
River Valley and close enough together that the average 
weather data were the same for both. The data plotted 
for Phoenix were obtained from the Weather Bureau 
Station in Phoenix. 

The exposed specimens were tested, where possible, 
in accordance with standard ASTM procedure. The 
tests used to show the effect of exposure on the me- 
chanical properties were tensile strength and clongation 
(ASTM D638-49T for styrene; ASTM 1651-48 for 

henolic), flexural strength and defection (ASTM 

790-45T), and impact (ASTM 256-47T). Loss 
of weight as a result of outdoor —— was followed 
by weight change. anges in heat re- 
sistance of the weathered samples were shown by heat 
distortion (ASTM D648-45T). The effect of outdoor 
exposure on the electrical properties was followed by 
the change in dielectric constant and dissipation fac- 
tor (ASTM D150-47T) and diclectric-strength properties 
(ASTM D149-44). 

The ASTM test method for diclectric-strength meas- 
urements was not followed for styrene. The method 
adopted follows: The voltage across the test specimen 
was raised at a rate of 1000 volts per sec to $0,000 volts 
and left at this stress for 600 sec. The value recorded 
for breakdown was the time in seconds, if less than 
600, to fail at 50,000 volts. This method was used 
because the maximum available voltage in the laboratory 
was 50,000. Dimensional stability was determined 
by the change of a length measured before exposure. 
Water absorption was determined by ASTM D$570-42. 


Specimens 

The specimens exposed were molded from crystal 
styrene, gray pigmented styrene, and a black pigmented 
wood flour-filled general-purpose phenolic. ¢ two 
<= materials were — to determine the effect 
of pigment on the weathering resistance of styrene. 
The wood flour-filled phenolic was chosen since it is 
the most widely used material in this generic family. 
The styrene specimens were injection-molded on an 
8-oz Reed-Prentice injection-molding machine using a 
six-cavity physical testing die. The molding conditions 
were cycle 45/45 sec, temperature 400/400 F, ram 
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oy epee 800 psi, nozzle temperature high, and booster 
'/, sec. The die was kept at 70 C. The phenolic 
molding compound was preheated for 6 min at 85 C 
and compression-molded with a hand mold. The 
molding conditions were temperature 340 F, cure time 
6 min, and pressure 3600 psi. 


Panels 


Three panels of samples were assembled for an ex- 
pooees period. One panel was sent to each weathering 
ocation for every period. efe were 7 exposure 
periods so that in all 21 panels were assembled. "Been 
atd ASTM specimens were used throughout. The test 
8 eee comprising a set for one panel are listed in 

able 1. 


Table | 


Styrene (crystal and pigmented) 
10 tensile specimens of each (tensile properties) 
10—5 X X '/rin. bars of each heat distortion 
6) impact strength 
3—5 X X '/¢in. bars of each (flexural properties) 
3—4 X '/ein. disks of each dimensional chan 
5) electrical properties 
3—2 X '/rin. disks of cach weight change 
6) water absorption 
Phenolic 


5 tensile specimens—dogbone (tensile properties) 
X X '/s-in. bars dimensional change 


Test Specimens 


6) flexural properties 
¢) impact strength 
3—4 X '/rin. disks (dielectric strength) 
3—2 X '/rin. disks 3 weight change 
6) water absorption 


Exposure 
The exposure plan was so designed that during the 
early stages of weathering, tests were made more fre- 
boa This plan was adopted so that the initial 
anges could be followed closely. Tests on the exposed 
samples were made at the fellewing intervals: 3, 6, 
12, 18, 24, 36, and 48 months. The assembled exposure 
Ils were attached rigidly to racks, Fig. 1, inclined 
at 45 deg facing south at each location. Control- 
specimen sets identical in number to those exposed 


Fig. 1 Exposure rack at Springfield, Mass. Panels were 
inclined 43-006 angle, facing 


804 


A. 
| 


2 3 
EXPOSURE TIME IN YEARS 


TENSILE STRENGTH - 


O—-— ARIZONA TAINS 


Fig. 2 Tensile strength of styrene plastic and accumulated 
sun hours versus exposure time 


' 2 
EXPOSURE TIME IN YEARS 


O-- ARIZONA FLORIDA MASSACHUSETTS RETAINS 


Fig. 3 Heat-distortion temperature of styrene plastic and 
accum sun hours versus exposure time 


outdoors were 0 in the dark in a laboratory having a 
standard atmosphere (23 C 50 per cent RH). These 
were tested in parallel with weathered sets. 


Conditioning Samples 

All specimens were conditioned according to ASTM 
D618-47T prior to testing. The disks, 2 in. diam, 
used to determine weight change, were not conditioned 
until after they had been weighed following aging. 
This was done to prevent weight change being affected 
by factors other than outside weather. Any specimen 
with surface dust was wiped off with a dry cloth before 
being tested. 

The complete compilation of test data is presented in 
Tables 2, 3, and 4. 


Styrene Test Results 


Three months’ exposure at each location caused serious 
degradation of the crystal styrene. This was evidenced 
by pronounced yellewing and crazing. The Arizona 
location was by far the most severe based on visual 
examination of the samples. Tensile specimens exposed 
at all locations were too brittle to test after 12 months’ 
exposure, Fig. 2. The loss of strength both tensile and 
flexural with aging is directly related to the amount of 
sunshine (ultraviolet radiation) falling on the ma- 
terial. Pigmentation of the crystal styrene to an opaque 
gtay gave a weather-resistant material showing little 
change in strength with 4 years’ exposure. The action 
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Table 2 Weathering of Crystal Styrene Plastic 
Exposure time in months 
12 18 


Tensile strength (psi) 


8 


8 


Tensile elongation (%) 


w 


Flexural strength (psi)........ 
Retain 


a3 S85 


Arizona 


Flexural deflection (in.)....... 


Retain 


SER SS 


Izod impact (ft-lb/in.)........ 


N 

wv 


Nn 


oo 8 


ooo 
82112: 
RUSE 


Heat-distortion temp (°C).... 


oo 
SS 
SE8 


S28 
$388 


22 


Water absorption (%) 


ecco 

nw 


| 


Weight change (%) 


88388 2222 


ocoo 


Dissipation factor @ 1 kc..... 


8885 


Table 3 Weathering of Gray-Pigmented Styrene Plastic 
Exposure time in months— 
12 24 


Tensile strength (psi) 


Tensile elongation (%) 


8 


Flexural strength (psi) 


eg 
RESRGBEE SS 


6800 
7100 
7600 
7900 
1.60 
2.00 
2.15 
8700 
9200 
13200 
0.19 
0.18 
0.20 


Flexural deflection (in.)....... 
0.34 


7400 
7100 
7600 
7800 
1.90 
1.75 
2.10 
2.17 
9800 
9400 
10000 
13400 
0.22 
0.20 
0.21 
0.36 
6.25 
0.36 
0.37 


ooo 


Izod impact (ft-lb/in.)........ 
0.33 


cae RRS 


egeccco 


Heat-distortion temp (°C).... 


sesso: 


Dissipation factor @ 1 kc 


coe: 


es 


ecco 
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Arizona 6700 
Retain 6700 
Arizona 1.55 
+> 
Retain 1.55 ea 
11300 
11300 
11300 
11300 11100 10900 11700 l eh 
0.2 
0.2 
Arizona 0.2 
Massachusetts 0 
Retain 0 
Massachusetts 88 
Retain 88 Hee’ 
Arizona 
Retain 
Arizona —1.75 
+0.15 +0.15 —0.05 —0.20 —0.60 —1.05 
Retain 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2 
Arizona 0.00037 0.00030 «0.00049 0.00100 
Florida 0.00019 0.00040 0.00036 0.00052 0.00054 0.00056 0.00125 
Massachusetts 0.00026 0.00028 0.00038 0.00039 0.00044 0.00054 0.00102 east 
Retain — 0.00012 0.00012 0.00010 0.00018 0.00024 0.00012 
48 
Arizona 7500 7500 7200 7300 6300 Go 
Massachusetts 7500 7600 7500 7700 7200 oe 
Retain 7500 7600 7300 7500 7900 he 
Arizona 2.15 1.90 1.75 1.85 1.39 
| Massachusetts 2.15 2.02 2.10 1.90 1.55 
Retain 2.15 2.10 1.97 2.12 2.12 Bs 
Arizona 11900 10200 9900 9900 8400 Bi 
\ Massachusetts 11900 9900 —-11300 8200 7000 
Retain 11900 12900 13600 13300 
Arizona 0.24 
2 
(Arizona 0.19 
Arizona 
Massachusetts 
Retain 
Arizona 
Retain 


Table 4 Weathering of Wood 


Flour-Filled Phenolic (Black Pigment) 


0 3 

§900 5600 

Florida 5900 47530 

Tensile serengeh (psi) Massachusetts 5900 5500 
{Retain 5900 

‘Arizona 8900 9000 

) Florida 8900 6950 

Flexural strength (psi) | Massachusetts 8900 7750 
|Retain 8900 

j Arizona 0.042 0.042 

. . Florida 0.042 0.032 

Flexural deflection (in. ) Massachusetts 0.042 0.035 
{Retain 0.042 

(Arizona 0.32 0.34 

{Florida 0.32 0.31 

lod impace (ft-Ib/ia. ). Massachusetts 0.32 0.32 
[Retain 0.32 

j 0.00 —0.22 

Florida 0.00 +1.20 
Weight change (%) | Massachusetts 0.00 ~ 
{Retain 0.00 - 

5.4 5.4 

: Florida 54 7.0 
Water abeorpeion (7%) Massachusetts 5.4 
|Retain 5.4 — 

{Arizona 400 405 

Dielectric strength........... Florida 400 360 
(volts/mil) (short time) | Massachusetts 400 375 
Retain 400 385 

{Arizona 290 270 

Dielectric strength... . {Florida 290 245 

Cvoles/mil) (step by step) Massachusetts 290 260 

{Retain 290 280 


of the pigment is thought to be a combination of re- 
flection, scattering, and absorption with reflection 
controlling. 


Heat Distortion 


The heat-distortion temperature showed a tendency 
to increase with exposure time at all locations. This 
is shown in Fig. 3. hee pears to be due to the annealing 
action of the sun's radiation. The fact that Arizona 
exposure causes the greatest increase seems to verify 
this observation. It is verified further by the higher 
rate of increase for the crystal compared with the pig- 
mented styrene. The more complete annealing of the 
crystal styrene is related to its greater transparency to 
infrared radiation. 


Erosion and Evaporation 


Erosion and evaporation of residual monomer are 
felt to be the prime causes for loss in weight of exposed 
samples. Florida exposure caused the greatest change 
with moderate erosion tele to heavy rainfall) and 
monomer evaporation (because of infrared heating) 
accounting for the loss. Arizona specimens showed 
the next highest loss. Here the predominating effect 
was felt to be monomer evaporation. Springfield 
weather was the least severe. Percentage weight 
change versus exposure time and location is shown in 
Fig. 4. 


Dielectric Properties 


Dielectric properties, viz., dielectric constant, dissipa- 
tion factor, and dielectric strength, of both crystal and 
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— ~—-—Exposure time in month 


6 12 18 24 36 48 
5800 5900 7100 5600 5400 4700 
4650 4800 4850 4300 3750 3700 
5000 5070 5350 5500 4600 4600 
6250 7500 6200 6000 6600 5700 
9100 9350 9650 10000 9500 8350 
6800 7950 7400 7700 6400 6550 
7800 8500 ? 9050 8100 7250 
9300 11450 9400 9950 9400 9000 

0.041 0.042 0.041 0.045 0.043 0.036 
0.032 0.039 «0.038. 0.029 
0.036 0.038 0.038 0.044 0.040 0.033 
0.045 0.056 0.04 0.048 0.043 0.041 

0.32 0.33 0.38 0.32 0.41 0.45 
6.28 0.28 0.32 0.27 0.29 0.29 
0.32 0.32 0.37 0.30 0.32 0.28 
0.32 0.31 0.35 0.30 0.33 0.36 

-0.64 +4080 -132 -1.10 -1.77 
+0.96 +0.76 0.00 -015 
+0.60 +0.72 0.00 +050 +015 —0.54 
+0.40 +032 +4040 +064 +065 +0.75 

7.0 53 5.6 6.9 6.4 6.3 

7.5 6.5 8.2 8.3 9.3 7.9 

62 6.8 7.9 7.4 7.8 6.9 
69 48 6.0 5.4 55 44 

- 385 330 380 355 385 
290 235 225 235 280 
300 290 270 255 320 
350 335 285 300 360 
- 275 285 300 300 305 

- 200 175 205 200 160 

- 200 220 240 225 192 

- 245 235 225 245 255 


igmented styrene deteriorated with outdoor exposure. 
here was a wide spread in the dielectric-strength 
results. The reasons for the variability are unknown. 
As was the case with other properties, crystal styrene 


was degraded appreciably more than the pigmented. 
The Florida location with its high rainfall, relative 
This is 


humidity, and temperature was the worst. 
thought to be related to moisture absorption in voids 
created by surface erosion. 


Impact Strength 

Impact strength showed no trend with cither the 
material or location factors. This is due in part to the 
fact that the specimens were notched after exposure; 
i.c., the weathered skin was cut away during notching. 

No trend was established for water-absorption be- 
havior. 

The control specimens retained in the dark in a stand- 
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Fig. 4 Weight change of styrene plastic versus exposure time 
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Fig. 5 Flexural strength of phenolic plastic and relative 
humidity versus exposure time 


ard ASTM atmosphere (23 C, 50 per cent RH) showed 
no significant change in level of any physical property 
during the four years the program was in progress. 


Results of Tests on Phenolic 


Gain or loss of moisture and chemical degradation 
are probably the two most important mechanisms 
responsible for the observed mechanical behavior of 
phenolic exposed to the outdoors. Moisture has a 
plasticizing effect on the plastic. During the molding or 
curing operation, water is released by the condensation 
reaction. A portion of this water is trapped in the 
material. During outside exposure, the initial level 
will vary depending on the average temperature of the 
specimen and the average relative humidity of the sur- 
rounding atmosphere. A gain in moisture will lower 
strength and increase ductility. A decrease in moisture 
will have the opposite effect. The high relative hu- 


The weather elements contributing most to the deg- 
radation of the exposed specimens appeared to be 


(1) ultraviolet radiation, (2) humidity, (3) rain and 


Styrene 


@ The mechanical and electrical properties of 
unpigmented styrene were degraded seriously 
by exposure to outdoor weather for a period as 
short as 3 months. 

@ The degree of degradation was closely associated 
with the amount of sunlight reaching specimen. 

e@ The weather resistance was improved signifi- 
cantly by the addition of a pigment to the 
styrene. 

@ The surface of both styrenes was roughened 
after 4 years’ exposure by erosion. Although the 
strength properties of the pigmented styrene 
showed little change, the surface had yellowed. 


Ocroser, 1954 


Conclusions 


dust erosion, and (4) temperature. In general, Florida 
weather was the most damaging to the pnysical prop- 
erties of both styrenes and the phenolic material. 


midities in Massachusetts and Florida account for a 
substantial part of the observed loss in strength. 

Fig. 5 indicates a seasonal trend in strength related 
to the humidity level. The over-all downward trend 
of the strength em at all locations is indicative 
of chemical degradation due in part to ultraviolet 
radiation. 


Weight Change 


Weight change of phenolic is related to residual 
volatiles (primarily water), possible continued cure, 
and erosion. Evaporation and erosion are thought to 
be the dominant factors. Specimens weathered in 
Arizona, where the relative humidity and rainfall were 
low lost weight mainly by evaporation. The losses 
in Massachusetts and Florida are postulated to be due 
primarily to crosion. The increase in weight of the 
retained samples was simply due to moisture pickup. 


Water Absorption 


Water absorption appeared to be a function of the 
surface condition of the sample. Thus, where erosion 
took place to an appreciable extent, the water abso 
tion was high. Florida exposed specimens showed the 
greatest water absorption with Massachusetts next and 
Arizona last. 

Dielectric-strength data showed Florida weather to 
be the most damaging, with Massachusetts next in 
severity. Specimens exposed in Arizona evidenced 
little to no change in this Aig ade . An increase in 
moisture content of a phenolic molding compound of 
this type generally lowers the dielectric strength. 
From the foregoing argument it may be assumed that 
specimens aged outside in Florida and Massachusetts 
had picked up significant amounts of moisture and that 
those aged in Arizona had gained very little. The 
retains were consistent with this predicted relationship. 


Phenolic 


@ The phenolic compound, a black pigmented 
wood flour-filled material, was degraded me- 
chanically and electrically by semitropical 
weather (high humidity, high temperatures, 
and moderate rainfall). 

@ Specimens aged in a hot dry climate showed 
no appreciable shift in strength and electrical 
properties during the exposure period. 

@ The loss of weight of the mr A samples may 
be attributed largely to both evaporation and 
erosion. 

@ The change in appearance due to outdoor 
exposure was caused by surface erosion. 
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Modern Sea-Launched Air Power 


A Study in the Relative Vulnerability of 


By J. W. Rizika 


The Massachusetts Institute of Technology, 
Cambridge, Mass. Associate Member ASME 


Tuoucn much verbal discussion has taken place and 
numerous classified reports have been presented, little, 
if any, specific information has been released concern- 
ing the relative vulnerability of the U.S.S.R., Europe, 
and the United States to modern sea-launched air power. 
It has been commonly accepted that probable (in the 
case of war) European objectives are much more ac- 
cessible to a sea-launched air force than, for example, 
the Soviet abjectives—but the precise degree of accessi- 
bility and the possible quantitative results from a given 
type of air unit (e.g., ballistic rocket) have received 
no public discussion. In the light of the present policies, 
it seems that some analysis of the situation should be 

sented to provide the aircraft researcher and manu- 
acturer with some background material concerning 
the possible present and future military planning.' 

This paper considers both the distribution of probable 
Soviet, European, and American strategic objectives, 
based upon demographic studies, pos a discussion 
concerning the manner in which these studies may 
be applied to submarine-launched air weapons such as 
an A-4 (V-2) type, single-stage, ballistic rocket. 


Strategic Objectives 


In order to assess the striking power of any type of 
sea-launched air unit as a function of range, it is first 
necessary to evaluate the importance and number of 
strategic objectives (or probable targets) as a function 
of the distance from the seacoast. Included under the 
heading of ‘‘strategic objectives’’ are the following: 
(1) industrial targets; (2) nerve centers (e.g., trans- 
portation and communication centers); (3) population 
centers; (4) research and development centers; (5) 
military installations. 

In the absence of classified security information, the 
assumption has been made that the importance and 
number of strategic objectives, as outlined, in a given 
area would be roughly proportional to the urban popula- 
tion in that area. Lite justification for this assumption 
will be presented. A comparative analysis of cach 
of the objectives listed, with the possible exception of 
military installations, will reveal a close proportional 
correlation to the urban population for both Europe 
and the United States. It is the opinion of the author 
that although the foregoing assumption appears valid 

i us classified reports have been 
the aircraft manufacturer to obtain such reports which are concerned 
with over-all planning. 
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for the continent of Europe and the United States, the 
relative validity is questionable when applied to 
the Soviet Union.? re is no doubt, however, that 
even in the U.S.S.R., a rough approximation of the 
industrial objectives could be achieved through 
demographic study. 


Demographic/Geographic Studies 


Demographic and geographic studies have been 
carried out for all of the larger cities of the Union of 
Soviet Socialist Republics, Europe, and the United 
States of America. In general, the population data 
were obtained for all cities* with populations exceeding 
40,000 to 50,000 inhabitants. Each of these cities 
was located and the air distance from the city to the 
nearest unblockable coastal area* was measured. en, 
the ‘Cumulative Population for Cities Whose Popula- 
tion Exceeds 40,000/50,000 Persons’’ was plotted as a 
function of the ‘“‘Distance From the Unblockable 
Coastal Area’’ for the Union of Soviet Socialist Re- 
— Europe, and the United States of America. 

is plot, entitled ‘Comparative Location of Major 
Urban Population for the U. S. A., Europe, and the 
U.S.S.R.,"" is shown in Fig. 1. The importance of the 
results pete in Fig. 1 cannot be overemphasized. 
From this figure, assuming other conditions’ constant 
(or having some knowledge concerning the associated 
conditions®), the relative (against one area as compared 
to another) effectiveness of a given sea-launched air 
unit may be approximated. 

For example, such data as that shown in Table 1 
would be useful in considering the possible effectiveness 


* The validity of this assumption is questionable when applied to 
the Soviet Union owing to the dictatorial means of industrial expansion 
and relocation that has been taking place in the U.S.S.R. However, 
there are a minimum number of persons that are necessary for any rea- 
sonable industrial area. 

3 The broad definition of a ‘‘city’’ is assumed to be an urban grouping 
of persons. The ise definitions that were utilized in this study 
were those utilized in the respective census reports for the various 
countries; these definitions may differ slightly from country to country. 

‘The ‘‘unblockable coastal area’’ is defined to be any seacoast or 
shore that could remain approachable to seagoing craft during hostile 
conditions. The assumption was le that seagoing craft would be 
capable of entering any bay, gulf, harbor, or inlet whose entrance is 
greater than ten miles in width. It also was assumed that seagoing 
craft would be capable of entering the Baltic and Mediterranean Seas; 
it was conversely assumed that the Black and Caspian Seas would 
be inaccessible to such craft. 

* “Conditions” being exemplified by affecting factors such as climatic 
and geographic conditions, warning-defense systems, combat defenses, 
etc. 
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Notes 
1 Data for the U.S.A. is for cities whose popula- 
tion exceeds 40,000 persons and has been obtained 
from the seventeenth decennial census, 4/1/50. 


2 Data for Europe is for cities whose population 
exceeds 50,000 persons where census data repre- 
sented pre-1951 data and for cities whose popula- 
tion exceeds 50,000 persons where census data 
represented 1951 and post-1951 data. These data 
have been obtained from most recent available census 
reports for individual countries. 


3 Data for U.S.S.R. is for cities whose population 
exceeds 50,000 persons and has been obtained from 
estimates (based upon election-district data published 
in connection with Soviet elections of 1950-1951 
period) by T. Shabad, Rand Corporation Report No. 
R.M.-815-1. 
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Fig. 1 


of a submarine-launched ballistic-rocket-type missile; 
such data in combination with the technical data would 
aid one not only in determining the military effective- 
ness of already existing missiles but in the future design 
of a militarily effective weapon from the optimum 
economic considerations. 


Design of a Militarily Effective Weapon 


To understand more fully this latter statement, let 
us consider a specific t of missile—a submarine- 
launched, single-stage, ballistic rocket—which is to 
be designed as a weapon to be used against an area which 
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Comparative location of major urban population for the U.S. A., Europe, and the U.S.S.R. 


has a ‘‘cumulative population versus distance’’ curve 
such as that shown by the solid line in Fig. 2. Assume, 
from the technical and economic considerations of a 
single-stage ballistic rocket, that the cost of such a 
weapon les a function of range) is portrayed by the 
dashed curve in the same figure.® 

This curve, perhaps, deserves some discussion. As 
the range of the missile increases, the missile becomes 
larger as more fuel is required; thus the cost per unit 
increases. The same guidance system may be adequate 

6 Ic is assumed that the peta system is so designed that, roughly, 
the same probability of a hit exists at the longer ranges as exists at t 
shorter ranges. 
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Missile Range Versus Relative Possible 
Effectiveness 


Table | 


Per cent of total urban 
population within 
missile range (assumin 


missile to be launc 
from nearest unblocka- 
Missile range, miles Objective area ble coastal area) 

Euro ‘ 
‘Uz SA. 49.2 
(U.S.S.R 13.4 

150 Europe* 77.9 
\U. A. 55.4 

400 Euro 
U. 70.6 


e Europe, excluding the U.S.S.R., and including Turkey. 
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COST OF A SINGLE-STAGE, BALLISTIC 


J 
DISTANCE FROM UNBLOCKABLE COASTAL AREA 


Fig. 2 Cumulative population-versus-distance curve, and 
cost of a single-stage ballistic rocket as a function of range 


up to a certain range (¢~); for a further increase in 
range it is ng! to introduce an entirely new 
guidance system. This change in guidance systems is 
responsible for the abrupt jump in missile cost, A(e-d) 
dollars, for a range of «+ miles. A similar condition 
exists at a higher range, j miles. 

In examining the population curve alone, it might 
appear that the optimum economic missile should be 
designed to be capable of ranges up to k miles. This 
is owing to the fact that the slope of the ‘‘cumulative 

pulation versus distance’’ curve is roughly constant 
or distances up to k miles; at k miles, there is a sharp 
decrease in slope, this decrease being maintained through- 
out the range under possible consideration. 

When considering the “‘cost versus range’’ curve, as 
well as the population curve, it can be seen that a more 
likely optimum economic missile might be designed 
for ranges up to j miles. For the small loss in range, 
A(k-j) miles, there is a corresponding small loss in 
target capacity, A(c-b) persons, and the missile cost 
has been considerably reduced by A(A-f) dollars; thus 
the “average cost per probable kill’’ is much less for a 
missile designed for a range of j miles than for one 
designed for a range of k miles. However, depending 
upon the slope of the population curve before and after 

int k, this point (&) may signify the upper limit of the 
Sesirable design ranges. 

The conditions and facts have, 
of course, been greatly oversimplified. ¢ assumption 
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that a fixed amount of capital is available for missile 
production has been implied. Similarly, it has been 
assumed that the size and importance of the individual 
targets have an equal distribution throughout the entire 


range. No account of other weapons to satisfy the same 
requirements has been considered. Similarly, no ac- 
count of the various types and distribution of the area's 
defenses has been taken into consideration. All of these, 
as well as others, are extremely important factors that 
would enter into the over-all decision. However, it 
is not the purpose of this paper to examine any particular 
weapon to serve a precise purpose in a definite area. The 
purpose is to present some definite data (Fig. 1) to pro- 
vide the aircraft manufacturer and his technical personnel 
with greater background information concerning the 
relative vulnerability of certain areas and to bring out 
some of the limitations that presently exist. 


Single-Stage Ballistic Rockets 


In 1946 W. G. A. Perring,’ Deputy Director of Re- 
search and Experiments at the Royal Aircraft Establish- 
ment, presented a paper containing a critical review of 
the German long-range rocket developments.* In this 
paper. Mr. Perring not “| discussed what had alread 

en accomplished by the Germans during World War II 
but also discussed and presented some of the practical 
limitations that he thought would exist in the future. 
On the assumption that atomic rocket power plants are 
still some years in the future, many of the limitations 
that Mr. Perring advanced in 1946 remain valid today. 

Intensive work on the A-4 (V-2),’ a single-stage 
ballistic rocket, started in 1940, and it went into produc- 
tion at the end of 1942. It was first utilized in attacks 
against England in September, 1944. The total loaded 
weight of the A-4 was about 12.5 tons (slightly over 
28,000 Ib), which included a little over 19,300 Ib of fuel 
and a 2150-lb warhead; the actual range of this rocket 
varied widely (the maximum being about 220 miles) 
but averaged between 180 and 190 miles. 

In his paper Mr. Perring demonstrated, for this type of 
rocket, the effect on aerodynamic range resulting a a 
change in total rocket weight (W), the ratio of fuel 
weight to total rocket weight (a), and the fuel specific 
impulse (S$). He showed that a percentage change in 
total rocket weight has a secondary effect upon the 
rocket range as compared to the effect reflected by the 
same percentage change in the ratio of fuel weight to 
total rocket weight or fuel specific impulse; this can 
be seen readily in Figs. 3 and 4. 

If the warhead in the A-4 were replaced by an equiva- 
lent weight of fuel, the ratio of fuel weight to total 
rocket weight (a) would approach its practical limit; 
this would correspond to an a of about 0.76. Though 
the most practical value of fuel specific impulse C$), 
assuming reasonable combustion temperatures, lies 
between 180 and 240 sec, it is conceivable that a fuel 
specific impulse approaching 300 sec could be obtained 
Gas Table 2). In lieu of these considerations, as can 
be seen from Figs. 3 and 4, the upper limit to the maxi- 


7 Now deceased. 

* “A Critical Review of German Long-Range Rocket Development,” 
by W. G. A. Perring, Journal of the Royal Acronautical Society, July, 1946. 

* The A-4 was, essentially, a scaled-up version of the A-3, which had 
been designed in 1938 and which had resulted from five years’ work on 
the A-l and A-2. The A-3 weighed approximately 1650 Ib and had a 
maximum range of about 11 miles. 
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Table 2 Combustion Temperatures and Fuel Specific 
Impulse for Four Rocket Fuel-Oxidant Combinations 


Combustion 

temperature, Fuel specific 
Fuel-oxidant combination g impulse, sec 
Hydrazine hydrate-hydrogen 

peroxide 1750 200 

Petrol-oxygen 2240 224 
Ethyl alcohol-oxygen 2780 235 
Hydrogen-oxygen 2560 343 


Norge: Taken from ‘‘A Critical Review of German Long-Range 
Rocket Development,” by W. G. A. Perring, Journal of the Royal Aero- 
nautical Society, July, 1946. 
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Fig. 3 Effect of a on range for an A-4 (V-2) type ballistic 
rocket (see footnote 8) 


mum aerodynamic range that can be achieved from a 
single-stage ballistic rocket is about (340 X 2.2) or 750 
miles. it is assumed that a practical ratio of fuel 
weight to total rocket weight is about 0.72 (some weight 
being available for an atomic warhead) and that a fuel 
specific impulse of 260 sec is available, the present maxi- 
mum aerodynamic range of such a rocket would be in 
the neighborhood of (260 X 1.55) or 400 miles. 

Thus, assuming such weapons can be designed success- 
fully Cincluding a guidance system) to be launched from 
submarines, it can be seen immediately, from Fig. 1, Fig. 5, 
or Table 1, that both Europe and the United States are far 
more vulnerable to them than is the Soviet Union. Per- 
centagewise, the United States is over four times as 
vulnerable (assuming similar defense systems) to such 
weapons as is the U.S.S.R. (see Fig. 5). Europe is even 
more vulnerable than the United States. 

The fact that the Soviets not only have continued but 
have expanded both the German operations at Peene- 
munde and their submarine production seems to imply 
that they are well aware of their advantage in the 
ballistic-rockets field. Conversely, it seems that the 
American offensive strategic weapons should be more 
highly concentrated in the longer-range guided missiles 
and piloted bombers. If a war did develop, however, it 
seems probable that much of Europe would be occupied 
immediately by Soviet forces; in such a case the ballistic 
rocket could become an extremely useful American 
weapon. In any case, it seems that the present primary 
American and European emphasis—with respect to a 
ballistic-rocket-type weapon—should be in the develop- 
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Fig. 5 Approximate per cent cumulative population for 
cities whose population exceeds 40,000/50,000 persons versus 
distance from unblockable coastal area 


ment of reasonable defensive measures; this, in itself, is 
no slight achievement.” 
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"0 The average speed of the A-4 was about 4000 fps, or 0.75 miles per 
sec; a 1.0-mile per sec average speed seems reasonable for the present 


and future single-stage ballistic rockets. 
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How Do You Measure Engineering Success? 


A discussion of the factors by which the individual engi- 
neer may determine in terms of service to society and his 
own satisfaction the degree of his professional attainment 


By H. N. Muller, Jr. 


Assistant to Vice-President, Westinghouse Electric Corporation, 


Pittsburgh, Pa. Member ASME 


Success in anything, and in engineering in particular, 
is measured by the individual and his own set of values, 
not by any standardized definition, code, or yardstick. 
Engineering success, very likely, is achieving the satis- 
faction of one’s own petsonal ambitions. 

Perhaps we do not like the idea that the ambitions of 
engineers working in the same company, or at least in the 
same general area of industry, are all different—in vary- 
ing degree. But let's face the inevitable. People are 
individuals; not things. Things can be sorted, sized, 
categorized—then specifically measured. But this 
doesn't make the job of answering the question, ‘‘How 
do you measure engineering success?” any easier. 


What Is Success? 


Certainly we can all 1a on one thing; that engi- 
neering success means widely different things to different 
people. For example, to one engineer, success may be 
the attainment of complete happiness and contentment 
within himself with respect to the technical work he is 
doing and has done in the past. His engineering con- 
tribution to society, however, may be negligible. Con- 
versely, the career of another engineer may be marked by 
many valuable contributions to the literature and to in- 
dustry and he may be a well-recognized and highly re- 
spected authority. But this same man can be thoroughly 

iscontented within himself because of his failure to 
reach certain goals he established early in life, or because 
of some inner fire that continues to burn—an inner urge 
that he has been unable to satisfy. 

These may be extreme illustrations, but in between are 
thousands of us with varying degrees of ambition. This 
logically brings us to one question that must be settled 
if we are to have a purposeful directed discussion. Who 
is to measure the success of ‘‘Engineer Jones?’’ Our 
Engineer Jones will be a well-educated, thoroughly mo- 
tivated, fully professional and ethical individual work- 
ing in the free-enterprise American capitalistic system of 
industry. He is typical of the engineer that attends an 
ASME mecting, intensely interested in his job, ambi- 
tious, willing po any 0 any reasonable amount of work, 
and cognizant of the fact that his ultimate opportunities 
are virtually unlimited. 

But, who shall measure the success of Engineer 
Jones? Shall it be other engineers, or some rather ficti- 
tious yardstick we might set up, or shall it be one that 
Engineer Jones would use on himself to shape up his own 

ivate measurement of personal success? I suggest the 

ast approach. 

Contributed by the ASME National Junior Committee and presented 
at the Semi-Annual! Meeting, Pi , Pa., June 20-24, 1954. 
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The measure of engineering success is 
neither a single entity nor any simple com- 
bination of factors. It surely is a combin- 
ing and weighing by each individual of 
those elements of prestige, financial status, 
power, contributions to society, and inner 
contentment which satisfy his particular 
ego. The degree of attainment of these 
objectives can be judged only by the in- 
dividual himself. Judgment must come 
from the soul—so any thoughtful discus- 
sion of measuring engineering success 
borders more on philosophy than on fact! 


To acquire the proper perspective, the reader must 
place himself, for the moment at least, in the position of 
a senior member of the profession who can look back on 
his career and his attainments and ask: ‘‘What have 
I done in the 40-odd years of my active career? Have I 
found my work a challenge? Have I achieved financial 
security? Have I contributed in a real and enduring 
fashion to the success, the betterment, the expansion, 
the prestige, and the recognized position of my organiza- 
tion? What did I basically want from an engineering 
career, and have I found it?”’ 

It will be noted that these are all questions that only 
the individual can answer for himself. The opinions 
of others whose wisdom is respected may be o at 
assistance to Engineer Jones, but in the last analysis, 
the answers must come from within. Thus let's evalu- 
ate some of the more probable answers, as a guide to 
young men whose stars are still in the rising phase of 
their orbits. Only here can our discussion have any 
lasting constructive influence. 


Objectives of a Career 


As the senior in our profession looks back, in his at- 
tempt at evaluating his individual success, he will con- 
sider many facets of his career. These facets will be 

atly divergent but all will be important in varyin 
, as a function of his individual motivations an 
Sane of values. Let us enumerate and discuss several 
that I feel have real significance. 

Prestige. Nearly all men attach real importance to 
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the prestige factor. It is a common trait in the nature and 
behavior of men to desire the approval and acclaim of 
their associates, their families, and the community. 
While humility is always a true virtue, and usually is 

sent in liberal measure in reall at men, I do not 

lieve that desire for prestige nee Siminish true humil- 
ity. It is perfectly genes or engineers who have made 
their mark through recognized technical or business 
accomplishment to attach value to the prestige they have 
earned. 

The approval of this prestige factor as a positive meas- 
ure of engineering success is justified further when we 
remember some of the deeds by which engineers secure 
prestige. To mention a few, there are contributions to 
the technical literature of permanent worth, many of 
which actually do increase our fund of basic knowledge. 
There are noteworthy inventions that open horizons for 
technical contemporaries and sometimes provide the 
spark that generates new industries. There are engi- 
neers who rise to positions of great prestige as es- 
sional executives, men who are able to secure for the 
owners of enterprise, oar in and year out, a good return 
on their investment through consistently earning a good 
profit margin and a high rate of return on assets. 


Financial Status. In twentieth-century America, it is 
the rare individual whose purse strings do not grow fairly 
close to his heart. We live in an intensely material 
community, and we are only closing our eyes to reality 
if we don't recognize financial achievement as a most 
ams measure of engineering success. We all work 
or compensation, and while some engineers attach 
much more ny rene to salary than do others, I have 
never yet met the man who didn’t want an increase, and I 
think practically all men relate pay to success—in some 
degree at least. This applies to our ‘‘longest-haired"’ 
research scientist and I think it also applies to our great 
educators. So let's freely admit that financial success 
is a definite measure of success in any engineering pur- 
suit. 

Power. 1 bring in this factor now because it relates 
very closely to both prestige and financial reward. The 
engineer who has attained a position of power, almost 
without exception has achieved both prestige and some 
comparative wealth—even after taxes. The one obvious 
exception is the government official who may have tre- 
mendous power over both individuals and business 
without great financial status. But I think that in the 
case of some engineers, both the achievement of prestige 
and the attainment of high salary brackets were stepping 
stones on the way to power. The other factors were 
not goals, but were collateral benefits that came in the 
side door while on the way to a position of power, this 
latter being the motivating force. 

So, if Engineer Jones wants to evaluate his career 
success in terms of the power he has accumulated through 
influential position in industry, through government 
office, or through educational eminence, he can justifiably 
do so. Whether we like it or nyt, power is a very real 
measure of engineering success. 


Contribution to Society. Now we ate getting to some of 
the more ape goin aspects of our discussion and 
perhaps to the real core of engineering. We are a recog- 
nized profession, and to be just that, we must have a 
high motive of service in all our careers as professional 
people. To fulfill the obligation of a service motive, 
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we must contribute something real and tangible and 
lasting to others; to both engineers and the public, in 
general. 

“Contribution to society’’ is a very general phrase. 
To be more specific let us substitute an alternative 
phrase ‘‘Advancement of Mankind.'’ Now we have it, 
as it applies to a successful engineering career. We are 
talking about those things which improve permanently 
the living conditions of the qenesel public. We are 
talking about the engineers who make fast mass trans- 
portation a safe, cheap, and convenient fact; engineers 
who make electric power a reliable, cheap, and accepted 
part of our life; engineers who guarantee unlimited 
pure and safe water in our homes; engineers who de- 
veloped and now provide wire and electromagnetic- 
wave voice and picture communication. These are fac- 
tors that have given to us the highest standard of living 
ever known to man, and for which the engineers are the 
nerve center. 

Even more important, remember that this aver factor 
in evaluating the success of an engineer relates to the 
public; not to the Engineer Jones and hisfamily! This is 
really the mission of our engineering profession. This 
is the motive of true professional men, and we can all be 
extremely proud of the many engineers in our ranks who 
obviously must have viewed their ambitions in such 
lofty terms. Otherwise we could not have achieved the 
material standards enjoyed by twentieth-century Amer- 
ica. 

Inner Contentment. This is the item of personal happi- 
ness. This is where the engineer has to ask himself 
whether his career has really given self-satisfaction. Has 
his attitude toward his company, or toward his profes- 
sion, been one that made him arise in the morning anx- 
ious to tackle the problems of the day with pleasure and 
enthusiasm? Has he often wished that he had some- 
one else's job, or has his own assignment been the satis- 
fying challenge that leads to daily contentment and per- 
manent enthusiasm? 

These are the most important questions of all. Here 
is the area where Engineer Jones either becomes a moti- 
vated professional man—or he becomes a candidate for a 
change away from engineering, or even an advocate of 
collectivism. Here also lies one of the greatest re- 
sponsibilities of management today. For here is where 
engineers of experience, in management or as technical 
leaders, can use their experience and wisdom to direct 
the energies of youth toward success in the engineering 
profession. And frankly, I am afraid that in this area 
many leaders in engineering have failed. Witness to 
this fact is the movement toward unionization of some 
rather significant blocks of men. Leadership too often 
has been preoccupied in “‘putting out fires’’ and has 
thus sometimes neglected to give the attention and ad- 
vice to the young engineer that he needs if maximum 
professional growth is to follow, and if the attitudes 
are to develop which will result in ‘‘inner contentment”’ 
from his career. 

It is pow for us to recognize the tremendous 
import of a well-balanced philosophy that permits inner 
contentment for the successful engineer. We live only 
once, so we must get the most out of it. This can be 
achieved only if the individual is intensely interested in 
his work, for only thus can he be totally satisfied with 
his career. 
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Training Engineers 


.. . A Mutual Job for Colleges and Industry 


By C. H. Shumaker 


Professor of Industrial Engineering, Southern Methodist University, Dallas, Texas 


Member ASME 


Wirn engineers in short supply and an increasing 
number of problems facing i oll and universities 
which train them, more emphasis must be placed on the 
necessity of obtaining assistance from industry which 
is the beneficiary of this training. 

The objectives in training engineers as outlined, indi- 
cate an interrelation of university and industry responsi- 
bility. Objectives 1 and 2 are strictly the job of the 
colleges but to satisfy the other two it requires mutual 
co-operation. As a matter of fact, the rapid advances 
of technology in the past fifteen years have made necessary 
more co-operation to satisfy objective (1) as the author 
shall try to demonstrate. 


Great Advances in Technology 


It is hardly necessary to recite the advances in tech- 
nology in the past fifteen to twenty years. They are too 
well known to engineers to need further comment. 
However, those of us who were in colleges twenty years 
or more ago will remember that such words as ‘‘elec- 
tronics’ and ‘'soil mechanics’’ had not even been coined 
at that time. Now they represent entire new fields of 
scientific application requiring many complete college 
courses to acquaint a student with the knowledge de- 
veloped since their inception. Likewise, twenty years 
ago in our own field of mechanical engineering, a gas tur- 
bine and a rocket motor were only hazy ideas of a pos- 
sible source of motive power. But today those who 
would acquire a reasonably complete knowledge of the 
subjects must take several courses to do so. Where does 
all this lead with respect to the primary objective of 
training engineers to practice a profession? 

Obviously, the time factor immediately becomes of 
_ importance. Although perhaps no one can state 

efinitely some maximum quantity of instruction that a 
student is capable of absorbing in four academic years, 
there jersey must be one and there is ample evidence 
that such a point has just about been reached in present- 
day engineering curricula. Roughly the equivalent of a 
full semester's work has been added to curricula in the 
past twenty-five years to accommodate new courses which 
many of the colleges feel should be included. Still other 
new courses have been added at the sacrifice of service 
courses and the so-called humanities. We seem to have 
reached a point of saturation in a four-year standard 
program unless we are willing to sacrifice existing 
courses still further. Few, if any, advocate this last 
procedure 


Contributed by the Oil and Gas Power Division and presented at 
the Oil and Gas Power Conference, Kansas City, Mo., June 14-17, 
1954, of Tue American Society or Macuanicat 
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The primary objectives of engineering education 

are: 

1 To prepare young men (and women, too) 
to practice a profession which renders a 

service to mankind through the application of 

scientific principles. 


2 To teach the ethics of a profession and what 
constitutes professional behavior. 


3 To match training with the needs of those 
organizations which employ engineers. 


4 To provide the knowledge necessary to 

permit the maintenance of a standard of 
living commensurate with the training and 
individual ability. 


What Can Be Done? 


Several suggestions for solving this problem have been 
made, none of which has received general support as yet. 
The merits of each could be discussed at considerable 
length, but they will only be mentioned in this paper: 


1 Increase the standard program from four to five 
years. 

2 Continue with a four-year program teaching only 
the service courses, humanities, basic sciences, and basic 
engineering sciences, to be followed by a fifth year at the 
graduate level which will cover the specialties. 

3 Select plan number (2) with no follow-up in the 
specialties, leaving such instruction to the employers 
of engineers following graduation. 

4 Provide two four-year engineering curricula—one 
scientific (primarily for those interested in research) 
and one for those who would prepare for technical appli- 
cation in the specialized fields. 


Each of these —_ (and others not mentioned) are 
in operation with varying degrees of success but it is 
obvious that the problem remains unsolved when there is 
so littie agreement among the some 150 engineering 
colleges in this country. , something should be done 
to assist them in — a decision. It is at this 
point that industry should make its opinions known, 
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- most engineering graduates end up as industrial em- 
ployees. 

wo questions should be kept in mind when industry 
expresses itself: 


1 What type and how much training should the col- 
leges — to meet industrial needs? 

2 What effect will the recommendation have upon 
the cost of education, both to the student and to the col- 
lege, and the ultimate effect upon the supply and quality 

engineers? 


It goes without saying that some of the proposals 
mentioned earlier will result in greater costs to both 
student and — With education already quite 
expensive it might be necessary to find another means of 
mecting additional cost to insure a continuing supply of 

ood men. For example, is industry willing to provide 

nancial assistance particularly to private schools, as 
erg recommended by Alfred P. Sloan a year or so 
ago? If plan number (2) is followed requiring a master's 
degree to learn the specialties, is industry willing to 
grant a leave of absence to young engineers to return to 
college for the second degree and, perhaps, some con- 
tribution toward expenses? Further, is industry willing 
to recognize the additional cost of another year of college 
preparation through adequate additional salary for those 
who come to it with advanced degrees? The word 
‘‘adequate’’ is emphasized because some of the present 
increases in the salary scale for advanced degrees represent 
an extremely small return on the investment. 

These questions serve to illustrate some of the problems 
that industry must help to solve if the major problem of 
selecting the right type of enginecring-training program 
is to be solved. fry et, industry is in a position to 
help if it is so inclined. This represents, if you 
please, the first step in mutual co-operation previously 
recommended. 


Teaching Professional Ethics 


As a second step, let us examine the part that industry 
can play in assisting the colleges to teach the ethics of a 
rofession and what constitutes professional behavior. 
t becomes extremely difficult to impress upon the student 
the importance of good professional behavior if there is 
little evidence of the recognition of such behavior on the 
part of industry. If industry fails to recognize the im- 
—— of attaining professional recognition through 
icensing, membership in professional societies, and the 
attainment of official position in such societies, there is 
little point in stressing such activities in college. Un- 
fortunately, this situation exists in a part today. 
And yet if engineering is to be continued as a true pro- 
fession, industry must change its attitude in view of the 
fact that it is the chief employer of engineers. Other- 
wise all efforts of the colleges along this line will be 
lost. 

Although the author does not wish to get into a dis- 
cussion of the merits of the licensing laws of the various 
states, he will refer to them as an example. This So- 
ciety and other technical societies have long recommended 
that the colleges stress the importance of obtaining a 
professional] license as soon as possible following gradua- 
tion. The student engineer is told that this will help to 
maintain the high standards of his profession and will 
improve his personal status in the engineering world. 
Unfortunately, those who have accepted this advice 
find themselves in for a rude shock when, upon taking 
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employment in industry, they learn that it makes little 
or no difference to their employers if they seck to ob- 
‘tain professional licensing. It does not take long for 
this information to filter back to colleges so that any 
efforts on the part of the faculties to sell the idea of 
licensing fall upon deaf ears. If the benefits to be derived 
from licensing are to be maintained, industry must find 
some means of fostering a desire on the part of its younger 
engineers to avail themselves of the privilege, either 
through added compensation or some other form of rec- 
ognition. 


Technical-Society Activities 


In a like manner, those of us whvu have become closely 
associated with technical-society activities, find an 
amazing lack of interest on the pari of many employers in 
the extent to which their engineers participate in society 
affairs. Not only is no effort made to encourage partici- 

ation but in some instances it is even frowned upon. It 
is difficult to understand why any employcx should take 
this attitude when the benefits of :-if-improvement far 
outweigh the value of time consumed 1n society activities. 
This again reflects upon the teachings of the colleges who 
encourage student participation in society work and urge 
him to continue his active affiliation upon graduation. 
Somehow industry should be made to realize that the 
colleges will be assisted materially if engineers are en- 
couraged to take active part in society work, and at the 
same time industry iteell will benefit from the increased 
knowledge and experience of its own employees. 


Adequate Compensation 


As a third point in discussing the mutual co-operation 
of industry and the colleges, the manner in which engi- 
neers are compensated should be mentioned. The cur- 
rent shortage has caused salaries to rise as will happen 
when the demand for any commodity exceeds the supply. 
It is fair to state, however, that based upon the pattern 
existing before the shortage developed, only the current 
shortage contributed to salary increases and not recog- 
nition by employers of the true value of engineers to 
their organizations. This, in the author's opinion, is a 
serious charge against industry and one to which con- 
siderable thought and reflection should be given. If 
the situation continues, industry may find itself in serious 
trouble. Some business organizations already have dis- 
covered this fact. 

Recent studies have disclosed that engineers are a 
shining example of the so-called white-collar class 
caught in the squeeze of the inflationary spiral. Their 
salary increases have not kept pace with increasing costs 
of living and the total earnings are far below what they 
should * when compared with the increased costs of 
obtaining the necessary education to practice engineering. 
Furthermore, there is ample evidence that rank dis- 
crimination in setting salaries exists which contributes 
fuel to the fire. For example, last year in the author's 
own institution, several June graduates went to work for 
starting salaries higher than those paid then to gradu- 
ates from the preceding year on he same company’s 
payroll. Obviously, this was a simple expedient by the 
—- to get men who otherwise would not have 
accepted employment. But it cost respect, loyalty, 
and performance, if not an employee himself, by so 
doing. 
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Collective Bargaining 


As many are aware, there is a growing movement on 
foot to organize all engineers for collective-bargaining 
purposes on a national scale. Most of this activity is 
the result of a desire on the part of employed engineers 
to improve their economic status. It should un- 
necessary to remind the reader that the surest way to 
kill engineering as a profession is for engineers so to 
conduct themselves as to classify their occupation as a 
trade. Yet that is exactly what the current activities 
of national organizations which seck to organize all 


What Industry Can Do to Help 


1 Inform the colleges on changing needs of 
industry requiring additional or improved 
engineering training. 
2 Offer advice and counsel relative to the ex- 
tent and type of engineering curricula best 
suited to industrial needs. 
3 Give adequate recognition to the value of 
advanced degrees to those who acquire them 
before seeking employment. 
4 Co-operate with engineering employees by 
making possible further education at least by 
giving them the time needed and preferably in- 
cluding financial assistance when required. 
5 Give serious consideration to aiding recog- 
nized engineering colleges to meet rising 
costs thereby insuring the company’s own 
future. 
6 Utilize engineering manpower to better ad- 
vantage and recognize individual ability and 
initiative. 
7 Eliminate discrimination and compensate 
engineers on the basis of their true worth. 
8 Aid the maintenance of professional stand- 
ards through a proper recognition of pro- 
fessional licensing and technical-society activi- 
ties. 
9 Assist the colleges to combat the growing 
menace of unionization by furnishing con- 
crete evidence that it is not necessary. 
10 Stand ready at all times to offer the services 
of engineers and managers when they can 
be of assistance to the colleges. 


engineers for collective-bargaining purposes will ac- 
complish. This is something for which all engineers 
should have deep concern. But it should be of even 
greater importance to the industry which hires engineers 
unless it is anxious to acquire another trade union to be 
dealt with across the bargaining table. It is doubrful 
if there is any industry which would admit to such a 
desire. Yet, as a result of the general level of compensa- 
tion for engineering employees, many such employees 
are forced to accept the collective-bargaining concept 
to improve and protect their economic status. 
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Student Chapters of Union 


All of this may seem unrelated to the co-operation ex- 
= from industry — colleges but there is a very 


finite connection. one large national collective- 
bargaining organization for engineers has the sta 
objective of installing student chapters of the organiza- 
tion in all of the engineering colleges and universities in 
this country. It is difficult to conceive of any other 
than that of indoctrinating engineering students 
in the collective-bargaining a by the maintenance 
of such student chapters. If, an me fs this happens, 
the colleges not only will have the responsibility of 
teaching professional ethics and professional behavior, 
but also the job of combating propaganda disseminated 
by the union's student chapter. 

Unless industry demonstrates that it is unnecessary 
for engineers to resort to collective bargaining for the 
improvement of economic status, the colleges will have 
little chance of convincing students that they should 
continue to look upon engineering as a profession. 
After four or more years of indoctrination while in col- 
lege and without any convincing evidence to the con- 
trary, most if not all aduates will be willing to em- 
brace collective bargaining. Regardless of the success 
of current activities to promote the of 
unions their ultimate success will be assured throug 
student chapters if something is not done to counter- 
act them. Industry must provide means for doing this. 


Industry Co-Operation Needed 


Thus we have a picture of some of the aren: facing 
the colleges today, the solution to which, in large part, 
can be furnished by the co-operation of industry. The 
colleges are ready and willing to do their part. How- 
ever, we must have assistance from industry and some of 
it must come soon if we are to accomplish our purpose 
and mission in life. 


Tue positive horror with which most scientists and 
philosophers of science view the intrusion of value con- 
siderations into science is wholly understandable. 
Memories of the conflict, now abated but to a certain 
extent still continuing, between science and, for ex- 
ample, the dominant religions over the intrusion of re- 
ligious value considerations into the domain of scientific 
inquiry are strong in many reflective scientists. The 
traditional search for objectivity exemplifies science’s 
pursuit of one of its most precious ideals. For the 
scientist to close his eyes to the fact that scientific 
method intrinsically requires the making of value deci- 
sions, and for him to push out of his consciousness the 
fact that he does make them, can in no way bring him 
closer to the ideal of objectivity. To refuse to pay atten- 
tion to the value decisions that must be made, to make 
them intuitively, unconsciously, and haphazardly, is to 
leave an essential aspect of scientific method scientific- 
ally out of control. 

What seems necessary is nothing less than a radical 
reworking of the ideal of scientific objectivity. The 
naive conception of the scientist as one who is cold- 
blooded, emotionless, impersonal, and passive, mirror- 
ing the world perfectly in the highly polished lenses of 
his steel-rimmed glasses is no longer, if it ever was, ade- 
quate.—The Scientific Monthly, September, 1954, p. 153. 
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By Robert Talmage 
Powder Metallurgy Consultant, New Canaan, Conn. 


Five-THOUSAND years ago the Egyptians, using the earli- 
est known method of producing ferrous objects, made 
some rather good steel by reducing and forging iron- 
oxide powder attained from crushed ore. Rebirth of the 
method did not occur until just prior to World War II 
when a good quality of iron powder became available 
and the continuous controlled-atmosphere furnace op- 
erating at 2050 F was developed. The first production 
of structural parts took place in 1937, but in the 17 suc- 
ceeding years the industry has expanded rapidly because 
of its many inherent advantages. 

Today more than a hundred sintered parts are used in 
automobile manufacture and an equal number may be 
found in the fittings and equipment of many new homes. 
Besides these large fields, the office-equipment, toy, 
hardware, a ordnance, and other in- 
dustries are using the material in ever-increasing quan- 
tities. 

This expansion has brought the industry to the point 
where it is today producing an excess of 4,000,000 parts 

t day in a total of more than 60 different plants. 

pper and iron-powder consumption is running a 
combined total of over 4,000,000 | t month. While 
these figures are not great compared to other methods 
of production, they are surprising when it is considered 
that the industry is so relatively young and produces 
very little scrap. 


Cost Savings 


_ This rapid growth has been caused basically by the 
cost savings possible, which quite often are 50 per cent 
or more compared to conventional methods of fabrica- 
tion. Figures even as high as 90 per cent have been ob- 
tained in special cases. In addition, many manufacturers 
are finding that there are other hidden savings—ad- 
vantages which do not appear in the usual cost com- 
parison. 

In order to illustrate the advantages of the sintered- 
metal process, the manufacturing details of a particular 
part will be described. This part is in actual produc- 
tion in the Powder Metallurgy Department of the Lux 
Clock Manufacturing Company, Waterbury, Conn. The 

art is the alarm verge hammer which replaces one pro- 
Genel previously by conventional stamping and mia- 
chining methods. The number of parts was ceduced 
from six to three because the verge points have become 
a part of the lever instead of separate pins. Also, the ad- 
justable threaded stop pin is now a projecting rib on 
the sintered part. The head is now an integral piece on the 
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Powder Metallurgy Takes Its Place in Industry 


Advantages and savings from rapidly grow- 
ing methods of producing metal precision parts 


Fig. 1 Finished clock and uncased clock mechanism which 
utilizes sintered-steel alarm verge hammer 


sintered part but a small pin at this point cannot be 
formed integrally and has to be assembled along with the 
main shaft. 

Fig. 1 shows the part as assembled in a clock mecha- 
nism and also one of the clocks in which it is used. 
The hammer is actuated by a stamped-brass star wheel 
and strikes a steel bell mounted outside the mechanism 
shown. The part is being produced at a cost savings 
of about 80 per cent. To date more than 300,000 have 
been made. It is typical of parts and savings which 
often are possible when intimate knowledge of the 
method is available to the product designer. 


Manufacturing Process 


The conventional production of structural parts from 
sintered metal depends on two basic phenomena. One 
is that finely divided metal ete agen will bond together 
weakly when compacted at igh pressure, and also that 
compacted powders will bond together strongly when 
heated to relatively high temperatures under controlled 
conditions. 

Some powder-metallurgy products, such as hot-pressed 
tungsten carbide, do not utilize these phenomena but 
the largest production, by far, does, and this discussion 
will be confined to that type. 

The actual manufacturing process starts with the 
blending of various powders, which are purchased on a 
minimum inventory basis. The formula used and the 
approximate prices of the powder are as follows: 
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Fig. 2 Octagonal steel-type tumbling barrel used to blend 
or mix powders prior to pressing 


Fig. 3 Twelve-ton double-action briquetting press with tools 
used to form alarm verge c 


Material 
96 100-mes! i 
parts 100-mesh copper... 
1 part 325-mesh 
1 part zinc stearate... 
The sponge-iron powder has a normal low-carbon-steel 
chemical analysis and the graphite is added to increase 
the combined carbon in the final product to about 0.7. 
The copper is added to get somewhat higher strength 
(50,000 psi plus) under normal sintering conditions. 
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The zinc stearate is an excellent dry-powder lubricant 
and serves to facilitate pressing and ejection only, since 
it passes off completely during the sintering operation. 
¢ blending or mixing operation is accomplished 
in the tumbling barrel shown in Fig. 2. It isa conven- 
tional octagonal steel type equipped with a cover to 
prevent leakage of the finer particles. It has a maximum 
capacity of about 300 lb of powder, and the mixing time 
is 1 hr. From this machine the powder mix is poured 
into small pails and transferred to the briquetting press 
shown in Fig. 3. It is a 12-ton-capacity double-action 
machine of relatively simple construction which has a 
maximum speed of about 45 strokes per min. The press 
operator pours the mixed powder into the hopper which 
in turn feeds the shoe that shuttles over the fie during a 
portion of each cycle of the press. 
Fig. 4 is a close-up of the tools in the press. The 
powder flows from the shoe into the cavity created by 
the die when the lower punch has receded below the 
surface of the die to the fill ratio of 2'/: times the final 
thickness of the part. The shoe then backs away from 
the cavity so that the upper punch can approach and 
enter the die in order to compress the powder against the 
lower punch at a pressure of 30 tons per sq in. After 
compression the — punch retracts and leaves the 
die, allowing the lower punch to rise and eject the 
briquette or compact. e¢ lower punch stops flush 
with the top of the die for a sufficient length of time to 
allow the filler shoe to push the compact off the punch 
and start another cycle. 
The total pressure used to form this hammer is about 
6 tons for the area of 0.2 sq in. Each part weighs 2'/, 
grams and a weight tolerance of 1 per cent is maintained. 


Fig. 4 Close-up of tools mounted in press showing upper 
punch over die and filler shoe pushing briquetted part aside 
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Production is approximately 1500 pieces per hr with one 


operator watching two presses. Set-up time normally is 
less than 1 hr. ¢ tools used are shown in Figs. 5 and 
6. The die is made from steel-cased tungsten carbide, 
the punches from oil-hardening tool steel, and the core 
pins from high-speed tool steel. The full set of tools 
costs about $1500 and the die «will produce several million 
parts before wearing 0.001 in. ith proper care, the 
punches need only to be resharpened about once every 
200,000 pieces or more. The steel core pins need to 
be a every 100,000 to 200,000 pieces in order 
to hold the tolerance specified. 


Sintering the Parts 


As they leave the press, the parts are rather fragile 
because they are bonded only by molecular attraction or 
incipient welding since no binder is employed. The 
are sufficiently strong, however, to be allowed to fall 
automatically a short distance into a tote tray. When 
handled correctly, very few are broken before reaching 
the sintering furnace. 

The furnace used for sintering these parts is shown in 
Fig. 7. It is a gas-fired full-tunnel muffle, of the hand- 
pusher type, utilizing a 3-in. X 12-in. D-shaped metal 
muffle with a heating zone 36-in. long between brick- 
work. A 3-ft preheat section and a 6-ft water-jacketed 
cooling section are provided. The operating tempera- 
ture, for these parts, is 2050 F and the filled 12-in-square 
graphite sintering trays are pushed through at a rate of 
one every 10 min. The trays are loaded with about 500 
pieces each for a total scodattion of 3000 pieces per hr 
with a total time in the furnace of 2 hr from door to 
door. One operator normally can handle three of these 
furnaces without trouble. The temperature control 
is a single standard-type potentiometer operated from a 


Fig. 5 Tools used to form alarm verge hammer showing— 
left to right—lower punch with core pin in position, die with 
tungsten-carbide insert, and upper punch 


Fig. 6 Tools of Fig. 5 assembled in pressing position 
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Fig. 7 Entrance end of sintering furnaces showing operator 
about to push a tray full of parts into entrance zone 


~ 


Fig. 8 Exit end of furnaces with operator removing tray of 
parts from cooling zone; two ammonia dissociators are shown 


thermocouple situated outside the muffle. Fig. 8 shows 
the exit end of the furnaces including an operator remov- 
ing a tray of parts from the cooling zone. Two gas- 
fired atmosphere generators also are shown. 

A reducing atmosphere is necessary during sintering to 
reduce the oxides present in the compact as well as pre- 
vent their formation. The atmosphere used in this 
case is dissociated ammonia (75 per cent hydrogen and 
25 per cent nitrogen) produced by a gas-fired generator 
from bottled ammonia. The atmosphere is intraduced 
into the furnace just behind the heating zone and flows 
both ways to exits at each end of the =a. 


Checking Finished Parts 


When removed from the furnace, the parts are ex- 
tremely clean and free from any oxide when handled 
correctly. They are spot-checked periodically by an 
inspector for hardness and size. A Rockwell B 50 to 
70 is specified to control hardness and strength while 
size is checked to specified drawing tolerances. No al- 
lowance is made in the tools for the slight shrinkage 
which occurs in sintering because itis about the same as 
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the slight expansion which takes place when the part is 
ejected from the die in the briquetting operation. 

After leaving the furnace the pieces are dry-tumbled by 
themselves to remove the oP edges on corners and to 
polish the wear surfaces. is is accomplished in a 
small, bench-type, octagonal steel tumbling barrel and 
takes about 1 hr. The parts are then immersed in a 
hot oil bath at a temperature of 170 F for 3 hr, to im- 
pregnate them with a lubricant which serves to provide 
some self-lubrication and rust protection during use. 
After impregnation the operations are completed by 


packing them for shipment to the assembly department. 


Advantages Claimed for Process 


From this description of the actual methods used for 
production of a sintered part it can be seen how rela- 
tively few operations are required to produce a precision- 
steel part from a low-cost raw material. Table 1 com- 


Table 1 Operations Required to Produce Alarm Verge- 
Hammer Assembly 


By sintered-metal methods 
Lever 


By conventional methods 
Lever—0.055-in. brass strip 

1 Blank, spot, and pierce 

2 Drill shaft hole 

3 Drill stop-pin hole 

4 Drill first verge-pin hole 

5 Drill second verge- in hole 

6 Tap lever-screw an 
head—0.250-in-square 

stec 


1 Drive two pins 


Labor hours required—3.43/1000 
Material cost—$1.47/1000 pes 
Number of operations—5 


Savings effected 
Labor hours—$18.27/1000 pcs 
= 84 cent 
2 Drive 2 verge pins Material cost—$4.21/1000 pcs 


3 Position 2 verge pins 

4 Assemble screw 

5 Assemble and stake hammer head 
Labor hours required 21.7/1000 pcs 
Material cost—$5.68/1000 pcs 
Number of operations—15 


pares this method, including the assembly of two pins, 
with the previous methods. It can be seen that not 
only was the number of parts reduced by '/: but also the 
number of operations was reduced by 10. The labor 
hours saved were 18.27 per 1000 pieces or 84 per cent 
and the material cost savings was $4.21 per 1000 pieces or 
74 per cent. 
t ‘‘hidden’’ advantages gained include: 

_1 Better wear resistance resulting from self-lubrica- 
tion. 

2 Reduced inspection requirements, resulting from 
— number of parts and extreme uniformity of 

uct. 

3 Reduced purchasing, inventory, and production- 

control problems. 


4 No scrap or scrap-handling problems. 
5 Reduced possibilities for error because so much is 


mae in a set of tools that have an extremely long 
c. 

This part and its many advantages illustrate why the 
manufacturer has found so many uses for the process. 
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Today more than 50 different sintered parts are in pro- 
duction for various clocks and clock mechanisms which 
are both mechanically and electrically powered. 

Cost advantages usually are the controlling reason for 
using sintered-metal parts today but more and more de- 
signers are beginning to realize other advantages. Some 

these are Yiseed in comparison with various other 
methods of production: 


1 Some self-lubrication can be provided even in 
hardened steel. 

2 Smooth and straight contours can be produced 
on all sides and in holes without extra operations, in- 
cluding blind holes. 

3 No tapers are required for most shapes. 

4 A gees variety of materials can be produced by the 
same tools. 

5 Little or no scrap loss is encountered. 

6 Sharp corners and — can be produced easily. 

7 Little or no flash or burrs are produced. 

8 Greater uniformity of product is possible because 
one tool can produce millions of parts. 

9 Less inspection is necessary. 

10 Better finish is relatively easy. 

11 No skin effect is present. 

12 No special raw materials normally are necessary 
for specific parts such as special rod, sheet, and so on. 

13 Face contours can be formed easily in brass, 


bronze, and steel. 


Future Possibilities 


While these advantages are specific for various parts, 
there are other broad factors indicating future possibili- 
ties which are much more important. Owing to the 
increasing metal requirements of this age and especially 
those that might be necessary during all-out production, 
the powder method of manufacturing metal products 
has several over-all advantages. Some of these are: 


1 Ability to produce precision parts without any 
scrap loss—thus reducing the requirements for virgin 
metal and the necessity for handling and reworking 
scrap metal. 

2 Ability to supply “upeaes parts in large quan- 
tities with a comparatively low amount of labor, tools, 
and machinery. 

3 Ability to produce basic sheet, strip, rod, etc., on a 
continuous Basle directly from ore. 

4 Ability to produce iew combinations of materials 
as aluminum oxide in steel, hardened steel in bronze, etc. 

5 Ability to offer more accurate control of chemical 
analysis and purity. 

6 Ability to reduce the possibility of inclusions, 
stringers, seams, etc. 

7 Ability to produce new alloys not possible by 
casting. 

8 Ability to reduce raw-material inventory require- 
ments. 


These advantages and the description of the process 
indicate why this industry is expanding so fast. Some 
other factors which also are influencing this change 
include the fact that physical properties have been in- 
creased considerably (some sintered-steel parts produced 
by the method described have over 60,000 psi tensile) 
and powder costs have become relatively lower. 
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1 Press 
2 Sinter 
| 3 Tumble 
4 Oil impregnate 
Assembly 
1 Turn 
2 Degrease 
: Lever screw 
1 Turn 
| 2 Degrease 
3 Nickel 
= 74 per cent 


Estimating— 


Effects on Management and Estimators 


The need for accurate estimates is a real one 
which is growing more and more acute. The 
increase in ratio of investment costs to operat- 
ing costs in heavy industry makes it more im- 
portant than ever before that engineers make 
the most economical designs possible. To do 
this, estimating must be done almost continu- 
ously during the progress of the design to 
insure that the design is most economical. 


In a contractor's organization the estimator’s objec- 
tive is to acquire profitable business for his company. 
If the estimator consistently estimates too low the firm 
doesn't stay in business very long, and if he ‘‘plays it 
safe’ and estimates too high the firm doesn’t get any 
contracts. Because the estimator’s job is a delicate 
one—the confidence in which he is held by manage- 
ment and the knowledge and skill with which he sup- 
ports management are vital elements in the relationship. 

The estimator’s work may be the basis upon which a 
proposed project may be built or rejected. The impor- 
tance of the estimate in making a firm decision to con- 
struct or not to construct is becoming more and more 
important. 


The Estimator’s Dilemma 


The engineering estimator is faced with pressures both 
actual and psychological when he tackles a_ project. 
There may be insufficient time to investigate all phases 
of the job and prepare a realistic estimate of costs. If he 
feels that the eventual cost of the project may be greater 
than a reasonable estimate, he is inclined to make his 
estimates high. This is particularly so if he feels that 
management will ‘‘rake him over the coals’’ if the cost 
exceeds the estimate. On the other hand, if manage- 
ment is all enthused about a job, the estimator doesn't 
like to ‘‘throw cold water on it’’ and shades it on the 
low side. 

In either event, the responsibility rests on the estimator 
but management must have a complete understanding of 
the problem and support him so that the pressures are 
minimized. 

Contributed by the Management Division and presented at the 
Semi-Annual Meeting, Pittsburgh, Pa., June 20-24, 1954, of Tue 
American Soctgtry or Macnanicat (Condensed from 
ASME paper No. 54—SA-64.) 
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By C. A. Butler, Jr. 


Director of Commercial Development 
Diamond Alkali Company, 
Painesville, Ohio. Member ASME 


Hazards of Overestimating 


The best way for the estimator to keep out of trouble 
is to make sure that his estimates are high enough. 
In so doing it takes a lot of moral courage to keep from 
making them too high. The estimate must serve as a 
guide in deciding which of several possible projects 
should be chosen, so an estimate that is made too high is 
likely to cause management to turn down an attractive 
project. Under present circumstances there are so few 
— good projects that it is a serious error to reject a 
good one for any reason. An estimate that is too high 
is dangerous, although perhaps not quite as dangerous 
as one that is too low. 

Overestimating is likely to lead to waste in design and 
perhaps some waste in construction. On a job where 
apparently there is plenty of money, it is just human 
nature not to watch the costs as closely as on one where 
everyone has to be on his toes to get the project done 
within the allotted amount. The waste can start on 
the drafting board because without the necessity of 
keeping within a tight estimate, the project can be over- 
designed and too many frills included. 

It must be concluded that overestimating, though not 
quite as great a sin as underestimating, is still something 
to be avoided. There is a great temptation to over- 
estimate because criticism of overestimating seldom 
materializes. A high estimate usually results in the 
job not being built, so no one ever has proof that the 
estimate really was substantially high. But though over- 
estimating may be a comparatively safe practice for the 
estimator, it is not good for the company whose manage- 
ment is making decisions based on these estimates. 


Effect of Waste 


Since we have just noted that overestimating is 
likely to lead to waste in both design and construction, 
let's take a minute to consider the effect of waste. 
Construction is done but once and if money is wasted 
in construction it is seldom possible to recover any por- 
tion of that money. The waste is a burden on the 
earnings until the plant has been abandoned or amortized. 
On the other hand, if waste is discovered in operation 
there is usually some way to reduce or eliminate that 
waste. For chis reason the importance of guarding 
against waste in design and construction is greater than 
the importance of guarding against waste in operation. 

During the design stage alternative ways of accom- 
plishing the desired results must be estimated to avoid 
using uneconomical designs. During construction, ac- 
curate estimates must be used to measure construction 
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efficiency and economy. The importance of being eco- 
nomical in our designs and in our construction work is 

owing because we no longer can afford the luxury of 
osing or low-return projects. 

It is unfortunate that during recent years when the 
importance of estimating was increasing, we were operat- 
ing first under war conditions, then under conditions of 
postwar and most recently under conditions 

preparation for defense. Too often this has resulted 
in jobs being authorized and constructed under rush 
conditions with too little attention being paid to the 
costs. This may be one reason why so many have not 
realized the growing importance of accurate estimates in 
making executive decisions. 


Probable Future Trends 


Some may ask whether the present situation is tem- 
porary or permanent. It is quite likely that prices will 
rise to compensate partly for greater investment costs. 
But this will not take place until existing plants wear 
out or until accountants and tax authorities allow depre- 
ciation based on replacement costs rather than on actual 
costs. The present basis for depreciation is an unfair 
burden on heavy industry. 

The mass-production methods which have been re- 
sponsible for this country’s high standard of living can 
be applied only to a limited extent in the building of 
plants for heavy industry and in building special equip- 
ment for those plants. But the compensation of labor 
in the building trades and in the jobbing shops has to be 
competitive with what these men could earn on produc- 
tion lines. For this basic reason it is almost certain that 
investment costs will continue to rise with respect to the 
operating costs. 


Operating costs can be lowered by advances in tech- 


nology. But it is almost axiomatic that the improve- 
ments in technology which will tend to keep the operat- 
ing costs from rising rapidly in themselves will increase 
investment costs. 

The present burden of national debt likely will be in- 
creased by the necessity for preparedness against pos- 
sible attack, and the increased services which the public 
demands of government. It is quite unlikely that we 
again will reach an era of profit levels in heavy industry 
which will permit us to afford a plant which does not 
make an adequate profit. 


Engineer's Responsibility in Estimating 


Estimates to be of greatest use cannot be too high 
or too low. The only way to make an estimate on which 
it is safe to make a major decision is to make the esti- 
mate after complete engineering design, including prepa- 
ration of detail drawings. Then if we have proper cost 
data from previous jobs and complete bills of material, 
a firm estimate can be made. This means that man- 
agement must bear some blame for poor estimating when 
the engineer is told to make an estimate without the 
opportunity to complete engineering. At times esti- 
mates are demanded based ori extremely meager informa- 
tion. 

In such a case the engineer is not relieved entirely of 
responsibility. It is up to him, when presenting the 
estimate, to present the probable inaccuracy owing to 
lack of time. It is possible, though rather difficult, to 
determine the effect of incomplete design, and other 
missing data, on probable accuracy of the estimates. If 
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the estimate is presented with a frank statement of its 
probable inaccuracy, management can make its decision 
with full knowledge of the chances being taken. 

It may be that estimators hate to admit, even under ad- 
verse conditions, that their estimates are not accurate. 
There can be no other excuse for the fact that so many 
estimates are submitted when the estimator knows that 
they are based on insufficient data, but neglects to in- 
clude in the estimate a maximum figure in addition to his 
best estimate. The spread between the maximum and 
expected figure should be the most useful way to impress 
on the dollar-conscious executive the chances taken in 
making decisions on estimates prepared without com- 
plete information. 

It is the duty of management to supply the estimating 
engineers with sufficient and accurate estimating infor- 
mation from cost records on previous jobs, or any other 
available sources. It is then the duty of the estimators to 
— the estimates as accurately as possible but to 

perfectly frank on the shortcomings of any estimates 
which resulc from lack of information, uncertainties in 
design, or any other cause. When this has been done, 
there will be an increase in respect for the estimates, but 
good though they may be, there must be a definite re- 
sponsibility for meeting the estimates. 


Fixing Responsibilities 


In a job done under desirable conditions, there is little 
trouble in fixing the responsibility for meeting estimates. 
On such a project a preliminary estimate usually results 
in authorization for only. The designing 
engineer is encouraged to make his design as economical 
as possible by the knowledge that if there are too many 
trimmings or too much poor design, the project when 
finally estimated will cost so much that it will not be 
built. The final estimate in that case should be made by 
the people who are responsible for construction. 

In this connection engineers should not feel too badly 
if they spend months completely engineering a job and 
then it is not built. Their work in carrying the job to 
the point where it can be estimated accurately and found 
to be undesirable is not at all wasted. The work has 
resulted in the company deciding not to go into some- 
thing which had been proved to be unattractive. 

When lack of time makes it necessary to authorize 
a job before engineering is completed, it is a little more 
difficult to fix res asibility for meeting the estimates. 
At that stage the designing engineer and the construction 
engineer who builds the job have a joint responsibilit 
for meeting the estimate. In order to fix the responsi- 
bility it is necessary, even though the job is authorized, 
to make a complete and detailed firm estimate when the 
drawings, specifications, and bills of material are com- 
plete. If this estimate is higher than the authorized 
amount, the increase is due to things that happened 
during the design. These things are not always the 
fault of the designing engineer. The construction engi- 
neer should expect to build, the job for the amount in 
che firm estimate. 

When a job is authorized with meager information, 
an approximate estimate should be made just as soon as 
the general principles of design are determined; that 
is, when flow sheets are completed and the principal 
equipment sized and priced. An estimate made at that 
time is a fairly good indication of whether or not the 
amount authorized is adequate. 
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Briefing the Record 


Abstracts and Comments Based on Current Periodicals and Events 


J. J. Jaklitsch, Jr., Associate Editor 


Fig. 1 Sept Iles dock and terminal has approximately 40 miles of track. Ore trains will haul 60,000 to 70,000 tons per day. 


First shipment from Quebec-Labrador iron-ore range .. . 


Fig. 2. View of new aluminum smelter and harbor at Kitimat. The plant will eventually produce 1,100,000,000 Ib per year. 


. - » plus opening of Alcan’s Kemano-Kitimat project 


mark two important 


Two history-making events, both in Canada but in 
widely separated areas, took place recently: The first 
iron ore was shipped from the vast Quebec-Labrador iron- 
ore deposits to Philadelphia by Iron Ore Company of 
Canada and the first aluminum ingot was poured at 


Ocrtoser, 1954 


industrial Canadian milestones 


Kitimat, British Columbia, by Aluminum Company of 
Canada. Both of these developments represent great 
capital expenditures—the Quebec-Labrador project cost 
some $250 million to build and the Alcan British Colum- 
bia project investment totals about $275 million to date. 
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Both are a tremendous tribute to private enterprise and 
should contribute greatly to the military security and 


peacetime expansion of North America. 


Quebec-Labrador Project 
The first shipment of iron ore from the Quebec-Labra- 


dor fields was the crowning climax to a monumental 
task which in four years saw the builders 


* construct 357 miles of main-line railroad and termi- 
nal yards through a wilderness; 

* operate and maintain over this same wilderness the 
largest civilian airlift in history; 

¢ build and maintain base camps and way stations to 
house and feed 6900 men; 

* construct dock facilities large enough to receive new 
materials as they arrive, and to ship at least 10,000,000 
tons of ore a year when the project got into full opera- 
tion; 

plan for and start construction of two new townsites 
to house permanent employees; 

¢ build two hydroelectric plants and necessary trans- 
mission lines; 

* prepare open-pit mines for operation, construct 
crushing, screening, and loading facilities; and con- 
tinue exploration of ore bodies. 


To raise the large amount of capital needed and to 
assure a market for the large tonnages of ore that must 
be produced to support this project, the original Cana- 
dian concession companies and Hollinger Consolidated 
Gold Mines, Ltd., joined with Republic, National, 
Armco, Youngstown, Wheeling, and Hanna to form the 
Iron Ore Company of Canada. The two Canadian con- 
cession companies subleased to IOC a portion of the iron 
ore located in their concession areas, retainin ample 
reserves of ore to mect all present and future Canadian 
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requirements. Iron Ore 
Company of Canada took 
over the task of raising the 
money, opening the coun- 
try, and developing the ore. 
Besides the financing pro- 
vided by the partners, 19 
American and Canadian in- 
surance companies agreed 
to lend $150 million. 

The town of Sept Iles on 
the north shore of the Gulf 
of St. Lawrence is the 
southern terminal for the 
railroad and the ship ing 

int for the ores of - 
Quebec and Labrador. 

ere was constructed a 
new 1600-ft dock to handle 
ore carriers, as well as 
classification yards, a com- 
plete ore-handling system, 
and railway maintenance 
facilities. 

Twenty-four miles away 
across Sept Iles Bay, Iron 
Ore Company of Canada 
joined with the Gulf Pulp 
and Paper Company to form 
the Gulf Power Company, which has constructed a 
25,000-hp hydroelectric plant to furnish power for the 
railway and terminal facilities in the area, for the Gulf 
Pulp and Paper me ag and for the town of Sept Iles. 

the Quebec North Shore and Labrador Railway, a 
common carrier and an Iron Ore Company of Canada 
affiliate, heads north out of Sept Iles, 357 miles to the 
Silver Lake yards in the heart of the ore-mining district. 
It is one of the longest stretches of railroad construction 
on this continent in this century and the only one in 
history built by air. The function of the QNS & L is to 
haul iron ore economically and efficiently. 


Airlift Played Important Role 


Almost without major exception, every man, machine, 
art, or pound of food on the project first went up the 
ine by air. There was literally no other way to reach 

much of the interior. The airlift was operated by 
Hollinger-Ungava Transport, an IOC affiliate based at 
Mont Joli. 

From October, 1950, until December, 1953, HUT 
carried a total of 138,700 bre go and flew 170,343,000 
Ib of freight for a total of 15,263,190 ton-miles. All this 
was done without so much as scratching a crewman or 
passenger, although HUT as a matter of course had to 

y into single landing strips at the bottom of canyons, 
in cross winds, and through some of the world’s most 
exasperating weather. 

The line operated ten twin-motored and five single- 
motored aircraft, and two helicopters. In addition, it 
chartered seven other ships from time to time. 

The construction of the Menihek Dam—a hydroelectric 
project designed to furnish power for the mining opera- 
tions and townsite—is a typical example of the job the 
airlift did. There it flew in all the material needed except 
for some 1450 tons moved overland during the winters 
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Fig. 3 View of the dam at the Ste. Marguerite power develd 


of 1952 and 1953. Loadings reached a peak of some 
1,200,000 Ib of supplies and equipment a week durin 
1953, including the 7000 gal of gasoline and fuel require 
daily to power machinery, and the total 190,000 bags of 
cement which went into the dam. 

Between August and November, 1954, some of the 
finest iron ore furnace masters have seen in more than a 

eneration will roll down off the Quebec-Labrador 

mtier. By the late summer of 1955 the project will be 
in commercial eager and by 1957 it should be 
capable of supplying at least 10,000,000 tons a year of 
such ore, and production can be swiftly expanded when- 
ever the needs of the consumers require it. 


Known Deposits—417,000,000 Long Tons 


The full extent of the Quebec-Labrador deposits is not 
known yet and will not be known for years. Forty-four 

oved ore bodies, however, are known to contain at 
east 417,000,000 long tons of ore. Average iron con- 
tent is 59.53 per cent (dry analysis). Many other known 
ore bodies have not been drilled. Deposits averaging less 
than 50 per cent iron were not included in ore reserves, 
although tremendous quantities of this lower-grade ore 
are known to be available and subject to benefication. 

The main ore zone is approximately 80 miles long and 
6 miles wide; this lies in a larger belt of iron formation 
which is approximately 225 miles long and 30 miles wide. 
Geologists anticipate the discovery of new workable 
iron-ore deposits in this region. 


Ore Handling 


The first ore shipped is coming from Gagnon deposits 
in Quebec and Ruth Lake deposits in Labrador. Six- 
yard shovels will load 34-ton trucks which will haul the 
ore from the pits to a screening and crushing plant. 
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Fig. 4 Map showing new Quebec-Labrador iron-ore range 


Octoser, 1954 


Fig. 5 Here a side-arm pusher running on narrow-gage 
tracks between regular tracks moves an ore car to a barney pit 


Ore over five inches will be crushed. Conveyers will 
carry the ore from the plant to a loading pocket which 
will empty directly into cars. 

Each train will be made up of 100 to 115 cars, each 
car carrying 85 long tons of ore. Movement will be 
accomplished by four 1500 to 1750-hp diesel-electric 
units over 132-lb rails, the heaviest ever rolled in Canada. 
Seven to nine trains a day during a 165-day mining season 
will be required to move 10,000,000 tons. 

There are 23 passing sidings along the single-track 
main line of the railroad so that northbound empties 
can pull aside for southbound trains. All signals and 
power switches will be controlled from a centralized 
traffic-control system operated from Sept Iles. Esti- 
mated running time; 15 to 16 hr southbound, 12 to 13 

When ore trains reach Sept Iles the cars are classified 
into groups according to the chemical analysis of the ore 
they contain. This permits them to be placed on tracks 
for dumping in the sequence necessary to make a mixture 
which meets the selling specifications. Side-arm pushers 
running on narrow-gage tracks between the regular 
tracks move cars to a barney pit; from there a barney 
hoist pushes them two at a time into a two-car 
rotary dumper. The dumper turns the cars over and 
dumps the ore much as you would dump sand out of a 
slipper. Empty cars return by gravity to a yard where 
they are made up into trains and sent north. The 
whole two-car cycle can be completed in 65 seconds. 

Once dumped, the ore falls onto a belt-conveyer system 
which can move it either to a ship lying at an 800-ft 
loading dock at a capacity of 8000 tons an hour (esti- 
mated to average 6400 tons) or transfer it to stockpile. 
In a shipping season running from 200 to 240 days, Sept 
Iles will see as many as six or seven ore ships a day and 
several supply ships a week. 


Shipping Routes 


Between seven and eight million tons a year of the 
projected 10,000,000 tons production will go by dee 
water routes to Atlantic Coast ports. The bulk of the 
remainder will travel in large vessels to Montreal and 
there be trans-shipped to Great Lakes ports in carriers 
small enough to negotiate present canals along the St. 
Lawrence. 

One of the great benefits of an open-pit operation such 
as the one in ectankaboains is that it can be expanded 
quickly and easily to meet increased peacetime demands 
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or the emergency requirements of war. Completion of 
the St. Lawrence Seaway will make it possible to ship, 
speedily and prides Ay enormous tonnages of iron 
ore over a well-protected inland waterway to the Great 
Lakes steelmaking centers which have more than 75 
fod cent of the blast-furnace capacity of Canada and the 

nited States. Without the Seaway, shipments would 
either have to run the risk of attack while traveling in 
exposed sea-lanes or they would have to be limited to 
the een that can be moved over existing rail and 
cana! facilities. 


Kemano-Kitimat Project 


The pouring of the first aluminum ingot at Kitimat, 
British Columbia, marked the completion of the first 
stage of the vast hydroelectric and aluminum-smelter 

oject constructed te Aluminum Company of Canada, 

td. (Alcan). 

Spread out over an area of unsettled territory 160 miles 
in width and 60 miles in depth, this complex development 
will eventually have a hydroelectric capacity of 2,240,000 
hp, the largest ever undertaken by private enterprise. 

is block of power will supply the largest aluminum 
smelter in the world having an annual production ca- 
pacity of 550,000 tons. The first stage of the project now 
in operation uses hydroelectric capacity of 420,000 hp 
and will produce 91,500 tons of aluminum annually. 
Hydroelectric works, transmission lines, and smelter 
site are capable of rapid expansion with the installation 
of additional generators and smelter potlines. 

Construction of the project has so far required over 
three years since its inception was announced on April 21, 
1951. 


Kenney Dam 


By October, 1952, more than 6,000,000 tons of rock 
and clay had been moved into the canyon of the Nechako 
River to form the Kenney Dam, the third largest earth- 


filled dam in the world. This man-made mountain backs 
up the waters in a lake and river reservoir system 150 
miles in length. One of the toughest phases of the job 
was the ten-mile tunnel, 25 ft in diam, which leads the 
impounded waters through the barriers of the coastal 
mountains. Hard-rock miners, tunneling in opposite 
directions, made a junction inside the mountain last 
December. 

In the Kemano powerhouse, a vast cave, one-quarter 
mile inside the mountain, the three 140,000-hp turbines 
started to turn over on July 15, 1954, driven by the waters 
falling 2600 feet through penstocks from the tunnel above. 
The power surges through a 50-mile aluminum transmis- 
sion line which crosses a 5000-ft mountain pass between 
Kemano and Kitimat to ‘‘bake’’ the ‘‘pots’’ in the alumi- 
num smelter. 

The newly built seaport at Kitimat, adjacent to the 
smelter, has been steadily receiving the various materials 
such as petroleum coke, _—_ cryolite, and alumina 
through the Panama Canal from Jamaica where another 
Aluminum Limited subsidiary was the first to acquire 
bauxite properties and to extract the refined alumina 
from the bauxite ore. About $30 million has thus far 
been invested in Jamaica, mainly to support the Kitimat 
shelter. 


Aluminum Production 


The company's present production of aluminum in 
Canada, now centered in Gachee province, amounts to 
about 550,000 tons ong annum, or roughly one quarter 
of the world’s supply. About 85 per cent of this pro- 
duction is shipped to world markets, the largest being 
the United States and Great Britain, who have found it 
advantageous to rely on the economical supply in Canada 
based on abundant resources. 

At Kitimat, where only remote Indian tribes peopled 
the area until three years ago, a modern town is being 
constructed, based on plans developed by North Amer- 
ica’s leading town planners. Already a municipal ad- 


Fig. 6 General map outline showing the relationship of the several divisions of Alcan’s B. C. Kemano-Kitimat project 
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ministration, independent of the company, is operating 
schools and bringing into existence local services such as 
roads, sewers, and fire protection. Although aluminum 
smelting requires fewer workers per horsepower of 
energy used than any other industry, about 1000 em- 
ployees will operate the smelter in the initial stages and 


a population of 6000 is envisaged at this stage. The 
townsite plans call for a new city of 50,000 when the 
demand for aluminum justifies this growth. 

A 48-mile link from Kitimat to the transcontinental 
line of the Canadian National Railways will be completed 
before the end of 1954. During the construction phase, 
all materials and $25 million worth of construction 
equipment were brought in by boat or roads through the 
wilderness. Men and materials for the high transmission 
lines were supplied by a fleet of helicopters. 

The opening of the Kitimat smelter signals a new 
— of vital aluminum for North America and the free 
world, 


Golden Anniversaries 


Boru the University of Illinois and Iowa State College 
this year are celebrating the 50th anniversary of their 
Engineering Experiment Stations, according to an article 
in Science, June 15, 1954, prepared by W. L. Everitt of the 
University of Illinois, Urbana, Ill., and J. F. Downie 
Smith, Fellow ASME, of Iowa State College, Ames, 
Iowa. These research organizations, the first of their 
kind in the nation, were founded in the academic year 
1903-1904. They have been active and growing in size 
and concept ever since. 


Research Activity Formalized 


Before 1903, the authors said, such research as was con- 
ducted in engineering colleges was done on an informal 
basis. In keeping with the systematization of agricul- 
tural and forestry research at the turn of the century, and 
with the industrial efficiency movement, the faculties at 
both Iowa State and Illinois believed it was necessary to 
formalize their research activity and provide a means 
for conducting research programs under the sponsorship 
of industry, state organizations, and engineering socic- 
ties. 

In addition to furnishing useful information to these 
sponsors, they recognized that such research projects 
would provide and undergraduate students 
with training in research methods and that the knowl- 
edge gained them would represent advances in the 
science and art of engineering. Both schools also recog- 
nized the necessity for publishing research results in 
order to obtain the maximum benefits from their research 
programs. This is evidenced by the fact that cach station 
issued its first bulletin during its first year of operation. 
In the course of the past 50 years, both stations have 
published numerous bulletins and have contributed, 
through their research staffs, a still greater number of 
papers and articles to the technical press. 

oday, they pointed out, both industry and govern- 
ment recognize the importance of research in the growth 
and security of our highly technical society. Three 
groups—industry, societies, and the govern- 
ment—have continued to support research programs in 
engineering experiment stations and other university- 
liated research organizations. 
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Industry, cither as private companies or through its 
trade associations, has supported applied research in a 
varicty of fields. Recently, a number of industries, recog- 
nizing the importance of basic knowledge to their prog- 
ress, through gifts and grants have supported projects of 
a fundamental nature. 

Technical societies for many years have supported re- 
search programs in their areas of specialization. Further- 
more, through their technical advisory and research 
committees, they have served as co-ordinating agencies 
for industry-sponsored research being conducted by uni- 
versities. 

The government agencies ga relatively little re- 
search prior to World War II. However, during and 
immediately after World War II, various defense agencies 
and the Atomic Energy Commission sponsored a con- 
siderable amount of both basic and applied research. 
Often this research concerned complex problems dealing 
with defense systems and requiring many research work- 
ers from different disciplines. 


Research Saves Dollars 


This is a golden anniversary in another important 
sense, they emphasized. The application of research 
results from these two experiment stations alone has 
saved millions of dollars. Often the returns have been 
several hundred times the cost of the project to the spon- 
sor. 

The results of research on problems related to our 
national defense are hard to put in terms of dollars saved, 
but benefits from new equipment, simplification and im- 

rovement of existing equipment, and fundamental in- 
sec needed to make technological advances for 
the future are vital to the defense program. In these 
activities, universities, industry, and the government 
have worked together—each contributing to the over-all 
program. In addition to conducting comprehensive re- 
search programs, these experiment stations, as well as 
those of other universities, are providing training for re- 
search personnel needed to man governmental and in- 
dustrial research posts. 


Engineering Curriculums Affected 


Nearly all engineering curriculums, they said, show the 
effects of these changed concepts; progress has been 
especially noticeable in such fields as mechanics, thermo- 
dynamics, electronics, and solid-state science. At the 
present time the concepts derived from research in solid- 
state physics are being utilized in various fields such as 
metallurgical, ceramic, electrical, and mechanical engi- 
neering. 

Plans are now being formulated for the introduction 
of course material into the curriculums of these depart- 
ments through conferences sponsored by the American 
Society for Engineering Education and the National 
Science Foundation. A similar program is being con- 
ductéd to introduce the concepts of nuclear engineering 
to various engineering 

Technical advances through research have also intensi- 
fied the need for continuing education for engineering 
and science graduates. Research results provide material 
for such adult-education programs as short courses, con- 
ferences, and seminars. Publication of research results 
also provides an educational medium for those who wish 
to keep abreast of new developments. 
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Fig. 7 Aerial view of the U. S. Naval Engineering Experiment Station, which in July celebrated its fiftieth anniversary 


Increased Industrial Research 


They pointed out that industry is now supporting in- 
creased amounts of basic research. In addition to the 
specialized research pw directed toward the direct 
solution of industria iar it is also providing funds 
for more graduate fellowships to support students inter- 
ested in research training. These graduate students are 
in demand for research work in both industry and govern- 
ment. Thus, by means of research grants and fellow- 
ships, industry is making possible the training of re- 
search personnel as well as receiving the direct benefits 
of the research program. A great amount of ees by 
industry of university sescanth is highly desirable—par- 
ticularly if government support decreases. 


Navy Experiment Station 


The U. S. Naval ns Experiment Station at 
aes Md., also celebrated its fiftieth anniversary 
in Ju fs The Station is the Navy's oldest laboratory 
specializing in the solution of shipboard-machinery prob- 
lems. Funds for its establishment were authorized by 
Congress in 1903; the first director reported for duty on 
July 2, 1904. 

The original investment was $400,000; the mission 
‘to test and determine the suitability of certain steam 
machinery for use in naval vessels."’ 

Today the Station has a plant value of 12 million 
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dollars and its mission has broadened to include the test- 
ing and development of new types of power plants and 
propulsion systems, the quicting of naval vessels to re- 
duce the danger of detection by enemy listening devices, 
and the continuous improvement of machinery, equip- 
ment, materials, fuels, and lubricants. 

Orginal plans for the Experiment Station called for its 
construction on the Naval Academy grounds and for 
close co-operation between the Station and the Marine 
Engineering Department of the Academy—even to the 
extent of having midshipmen run tests. However, lack 
of space for future expansion at the Academy made these 
plans impracticable, and the Station was built on its 
present site across the Severn River from the Naval 
Academy. Test work was conducted on the Academ 
grounds until the Station's first building was completed. 
The first test was on a set of experimental Parsons turbine 
units. 

From a modest beginning with one small building, the 
Experiment Station, also known as EES, has grown to a 
59-acre site with seven major laboratories and supporting 
shops and facilities. The laboratories are wig trill 
named: Mechanical, Electrical, Metallurgical, Welding, 
Chemical Engineering, Internal Combustion Engine, and 
Wave Mechanics (acoustics and vibration). 

The period of greatest growth was during World War 
II when the number of personnel was almost doubled. 
The staff went from 600 in 1941 to 1103 in 1944, and 
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reached a peak of 1262 in 1947. At present there are 

approximately 1000 civilian employees and 13 naval offi- 

= carrying out the Station's engineering service to the 
ect. 


Gear Fatigue-Testing Machine 


A spEciaL testing machine has been developed and built 
by Sonntag Scientific Corporation, a division of Baldwin- 
Lima-Hamilton Corporation, to simulate service fatigue 
tests of gears under the loads and at the speeds encoun- 
tered in normal operation. Developed in co-operation 
with International Harvester Company, the new machine 
also permits evaluation of gear lubricants at tempera- 
tures between 70 and 350 F. 

Test gears can be subjected to torques up to 30,000 
in-lb with a maximum tooth load of 14,400 lb. Pinion 
speed can be varied between 750 and 2500 rpm to transmit 
a maximum of 1200 hp. Gears up to 10 in. pitch diame- 
ter can be tested. Loading-gear face width of 4'/s in. 
maximum governs face width of test gears. 

Principle of operation is a “‘closed-box’’ system in 
which two gearboxes are connected by two torque 
shafts. One gearbox loads the other. Only enough 


Fig. 8 For simulated service fatigue tests of gears and gear 
lubricants International Harvester Company recently installed 
a ST designed Baldwin-Sonntag testing machine. Con- 
trol cabinet (/eft) includes torque indicator (upper /eft) for 


Fig. 9 Test gear and pinion 
are in the gearbox on the right 
end of the Baldwin-Sonntag 
fatigue-testing machine table, 
mounted on a universal shaft 
and a torque shaft, respectively. 
The drive gearbox (/eft) is 
pivoted on the drive shaft or 
inion shaft so that downward 
‘orce, applied by means of the 
lever, tends to raise the load 
ear and rotate it on the 
oad pinion. Universal joints 
in the shaft eliminate the re- 
striction of the rigidly fixed test 
earbox. Torque is measured 
GS the SR-4 torque pickup at 
the center of the pinion shaft. 
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input power is required to overcome friction losses since 
the power output is fed back into the driving gears. 
The machine is driven by a 15-hp adjustable-speed elec- 
tric motor. 

Test gear and pinion are contained in a gearbox that is 
henmet rigidly to the frame of the machine. The box 
containing the drive gear and pinion serves as a lever 
pivoting on the drive shaft or pinion shaft so that down- 
ward force on one end of the lever tends to raise the load 
gear on the otherend. Lever action is freed from the re- 
striction of the rigidly fixed test gearbox by two univer- 
sal joints in the shaft that couples the load gear and test 

ear. 
‘ Lever action applies load on all meshing gear teeth 
since the loading gear, in trying to climb up on the load- 
ing pinion, is resisted by the torque reaction of the test 
ears. 
. The downward force applied by the machine on the 
lever (load gearbox) is measured by an Emery hydraulic 
capsule connected to a precision load indicator. The 
torque transmitted to the test pinion is measured by the 
Baldwin SR-4 Torquemeter mounted on the drive shaft 
between the two pinions. The two values can be used 
for cross-checking. 
Speed and torque can be varied while the machine is 


SR-4 torque pickup, lever force gage (large center dial), oil- 
temperature controller (lower /eft), and other indicators and 
controls. The test gearbox is on the right end of the test table 
(center) and directly behind the lubrication cabinet (right)s 
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running and while watching control-panel instruments 
which indicate the torque, tooth load, and speed of oper- 
ation. Other instruments indicate running time, power 
of the main motor, and the number of cycles to cut off. 
The unit is designed to shut off automatically at any 
slight increase in normal operating load or tooth failure 
an all components are interlocked for proper sequence 
of operation. 


High-Efficiency Power Station 


Construction of a $45 million electric power-generat- 
ing station that will establish new “‘highs’’ for effi- 
ciency, steam pressure, and temperature is ing planned 
by Philadelphia Electric Company, Philadelphia, Pa. 

The 275,000-kw turbine-generator unit—said to be the 
largest ever ordered—will be built by Westinghouse 
Electric Corporation. The steam generator for the plant 
will be built by Combustion Engineering, Inc., and will 
supply steam to the turbine at the highest steam pressure 
and temperature of any existing or projected power plant 
in the world—5000 psi and 1200 F—although initial 
operation will be at 1150 F. The expected plant heat 
rate for steam conditions of 5000 psi and 1150 F would be 
8400 Bru per kwhr, some 600 Btu less than the heat rate 
for the most efficient existing power station, according 
to K. M. Irwin, Fellow ASME, and Philadelphia Elec- 
tric vice-president in charge of engincering. 


Turbine 


The tandem-compound, four-cylinder turbine will 
operate at 3600 rpm, utilizing triple-flow exhaust to the 
condenser and double reheat. Both reheats will be to 
1050 F. All elements of the turbine except the super- 
pressure clement are of conventional ye using ferritic 
materials. The first, or superpressure, element will be 
designed for initial steam conditions of 5000 psi and 1200 
F, exhausting at 7 2400 psi. The second 
element combines both high pressure and first reheat 
pressure turbines in a common casing. The third element 
combines intermediate pressure and single-flow low- 
pressure turbine in one casing, and the final element is a 
conventional double-flow pressure turbine exhausting to 
the condenser at 1.5 in. Hg absolute pressure. 

Steam will be condensed in a 105,000-sq ft, single-pass, 
radial-flow, Westinghouse condenser. Two pumps, each 
of 75,000 gpm capacity, will provide cooling water to 
condense the steam. prc precautions will be taken 
to minimize leakage of circulating water into the con- 
densate system. Nine stages of Rohmesee heating are 
contemplated, giving a temperature of approximately 
565 F boiler feed supply Westinghouse feedwater 
heaters of approximately 31,000 sq ft will heat the feed- 
water. 


Generator 


The generator for the plant will be rated at 352,000 
kva three phase, 60 cycle, 24,000 volts, 3600 rpm. It 
will be self-ventilated with shaft-mounted fans and will 
employ hydrogen inner-cooling of rotor and stator con- 
ductors. Hydrogen pressure will be 45 psi. Separate 
motor-driven d-c generators will provide excitation for 
the main generator. Magnetic amplifiers will be used 
to regulate terminal voltage of the generator. 
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Boiler 


The boiler will be a C-E Sulzer Monotube steam gen- 
erator of the superpressure, ‘‘once-through"’ type and 
will employ the principle of forced circulation. It will 
be a twin-furnace design with tangential firing and re- 
heat steam-temperature control by means of tilting 
burners. 

Maximum design steam conditions for the boiler are 
6000 psi and 1200 F. At rated load, primary steam flow 
will be 1,540,000 Ib per hr. In the Cest stage of reheat, 
steam at 1050 psi will be reheated to 1050 F. Conditions 
for the second stage of reheat will be 250 psi, 1050 F. 

Of the total heat transferred in the boiler, more than 
65 per cent will be absorbed in the superheater and the 
two reheaters. To accomplish this, radiant-wall-type 
superheating surface will supplement the conventional 
suspended superheater and reheater sections. Three 
regenerative-type air preheaters are to be installed. 

There will be about 150 miles of tubing, much of it 
1'/, in. in diam. Alloy steels will be used in approxi- 
mately 80 per cent of the tubing. 

Conventional combustion controls will be employed 
to meter fuel and air in proportion to steam demand. For 
control of steam and water flow and temperature in the 
steam-generating unit, C-E Sulzer oil hydraulic-type 
automatic controls will be employed. 


Gas-Turbine-Powered Bus 


Deraits of the new GM Turbocruiser, a GMC transit 
coach with its conventional diesel engine replaced by a 
Whirlfire Turbo-Power unit (GT-300), were disclosed 
recently by W. A. Turunen, of General Motors Corpora- 
tion, during the summer meeting of the Society of Auto- 
motive Engineers in Atlantic City, N. J. 

This unit was the first built by GM Research Labora- 
tories’ Gas Turbine Department on the assumption that 
if the turbine eventually enters the ground-transporta- 
tion field, it is likely to appear first in heavy-duty com- 
mercial vehicles. 

The Turbocruiser’s engine is a single-burner protot 
of the 370-hp twin-burner turbine cs -302) in the XP51 
Firebird. 

The Firebird, an aerodynamic single seater, announced 
in F mxrnow , was the first gas-turbine automobile built 
and tested in the United States. The Turbocruiser is the 
world’s first turbine-powered bus. 


Mobile Laboratory 


Only outward feature distinguishing it from any other 
transit bus is its wide exhaust stack in the center of the 
rear deck and absence of rear windows. 

Inside, the Turbocruiser is outfitted as a complete mo- 
bile laboratory with a large instrumentation panel at the 
rear end. It has virtually all the instrumentation of a 
stationary test cell in an engine laboratory. 

Two engineering observers can sit in front of the in- 
strumentation console and record data whenever and 
wherever the Turbocruiser rolls. 

The driver's controls are typical of a conventional 
diesel-powered bus, except for an additional cluster of 
instrument dials on the driver's right. The controls 
themselves are conventional. 

The new vehicle's Whirlfire unit has the same basic 
pattern of its ‘‘rearranged"’ Firebird counterpart, consist- 
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Fig. 10 Schematic of Turbocruiser gas-turbine engine 


Fig. 12 Turbocruiser coach showing t 


ing of two mechanically independent sections, a gasifier 
and a power section. 

The gasifier provides a source of hot compressed gas. 
The available energy from the gas is delivered by the 
power section to the rear wheels. 

Mr. Turunen said the Firebird’s turbine was designed 
with essentially the same components as the Turbo- 
cruiser’s engine. However, because the Firebird’s power 
package had to be more compact than the Turbocruiser's, 
it became a twin burner rather than a single burner which 
fitted better into a bus engine compartment. 


Simple Open Cycle 


Mr. Turunen pointed out that the two Whirlfire en- 
ines were built to serve as research tools with which 

M engineers hope to isolate basic design problems. 
Consequently, design of these first engines emphasized 
mechanical simplicity and reliability. 

To conform with the ‘‘research-tool"’ concept, the en- 
gines have been operated at relatively moderate turbine 
temperatures and without regenerators. As a result, 
their fuel —e" is higher than the optimum which 
could be achieved. 

Mr. Turunen explained, however, that fuel consump- 
tion greater than that of piston engines was an antici- 
pated disadvantage. Improving component efficiencies, 
reducing pressure losses, raising operating temperatures, 
and using a regenerator are all cited as well-recognized 


Ocroser, 1954 


he GT-300 gas-turbine engine as 


Fig. 11 


installed 


approaches to reducing a gas turbine’s appetite for fuel. 

uch problems as high operating temperatures, air con- 
sumption, large quantities of exhaust gas, engine 
controls, noise levels, high-speed rotation, durability, 
maintenance, and starting proved less bothersome than 
GM engineers had anticipated before cither the Fire- 
bird or Turbocruiser was road-tested. 

Experience with these engines has confirmed, however, 
that such characteristics as high fuel consumption, lack 
of engine braking, and dapel acceleration must be im- 
proved before gas turbines can compete with present auto- 
motive power plants, he said. 


Undeveloped U. S. Hydroelectric Resources 


A report issued by the Federal Power Commission 
estimates that hydroelectric power resources available 
for possible future development in the United States total 
approximately 88 million kw, with a corresponding aver- 
age annual generation of about 378.5 billion kwhr. 

The report, entitled ‘‘Hydroelectric Power Resources 
of the United States, Developed and Undeveloped, Janu- 
ary 1, 1953,"" estimates the nation’s total hydroelectric 
power resources, both developed and undeveloped, at 
approximately 109.5 million kw. Approximately 21.5 
million kw, or 20 per cent of the total resources, are now 
developed, producing annually on the average about 
112.5 billion kwhr. 


831 


 Complee GT-300 Whirlfire unit ready for i i 
plete GT- irlfire unit ready for installation ae 
. 
A 
jae 


The report groups the river basins of the country into 
14 major drainages, and the states are grouped into nine 
geographic divisions, with estimates of developed and 
undeveloped hydro pew shown for cach. This break- 
down shows that about 44 per cent of the nation's de- 
veloped hydroelectric power is on the streams west of the 
Continental Divide. The North Pacific drainage con- 
tains about 23 per cent of the United States’ total de- 
veloped power—the ——— proportion of any of the 
major drainages. The Mississippi River basin, compris- 
ing four major drainages, has an aggregate hydroclectric 

wer installation of 5,659,275 kw at 362 plants, the 

argest total installed capacity of any single river system 
in the country. 

A summary of the distribution of developed hydro- 
electric power by geographic divisions and states shows 
that the Pacific division, comprising Washington, Ore- 
gon, and California, has the largest aggregate develop- 
ment, totaling 6,842,389 kw at 229 plants, representing 
32 per cent of the U. S. total. 

Hydroelectric plants owned by the Federal govern- 
ment had a total installed capacity of 8,293,520 kw on 
on 1, 1953, the report shows. The State of Washington 

ad the largest aggregate installation in Federal hydro- 
electric plants, with a total of 1,976,400 kw. Tennessee 
was second with 1,399,800 kw. 

Turning to the nation’s undeveloped hydroelectric 
power, the report says that about 54 per cent of this po- 
tential is in the river basins west of the Continental 
Divide. The North Pacific drainage, which includes the 
Columbia River Basin, has the largest amount of un- 
developed power of all the major drainages, totaling 
33,994,800 kw. Leading the country, the Columbia 
Basin alone has 30,218,500 kw. The Mississippi Basin 
is second, with a total of 21,686,600 kw. By geographic 
divisions, the Pacific Division leads with undeveloped 
power totaling 30,507,900 kw. ' 

The report indicates that there has been a rapidly in- 
creasing trend in hydroelectric power development in 
recent years in connection with the multiple use of water 
resources. In 1920 the total capacity installed in hydro- 
electric plants was only 4,803,000 kw, or 4 per cent of the 

esently estimated hydroelectric power resources. By 

940 this had increased to 11 per cent, and to 20 per cent 
at the end of 1952. 

Copies of the report may be purchased from the Publi- 
cations Division, Federal Power Commission, Washing- 
ton 25,D.C. The price is $1.50 per copy and the order 
number is FPC P-26. 


Supersonic Test Sled Track 


EXPERIMENTAL ejection seats and capsules for emer- 

ncy escape from supersonic aircraft will soon be hurled 
Secnd the speed of sound from a 1500-ft-high mesa in 
Utah, it was announced by the Air Research and Develop- 
ment Command, Baltimore, Md. 

Construction of a 12,000-ft rocket sled track atop the 
mesa is being planned. The Air Research and Develop- 
ment Command estimated testing of the full-scale emer- 
gency escape devices will begin in about a year. 

The supersonic military air research track will end at 
the edge of the mesa. As the experimental rocket sled 
goes over the mesa escapement, the ejection seat or cap- 
sule will be tossed clear. Both the experimental escape 
device and sled will be recovered by parachute, landing 
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on the floor of the desert. It is estimated the test articles 
may be thrown from one half to one mile from the edge 
of the cliff. The escape devices will be instrumented 
and photographic coverage of the tests will provide de- 
tailed engineering data upon which to base design of im- 
proved systems of emergency escape from very high-speed 
aircraft. 

To test an ejection seat or — ¥ capsule on the pro- 
posed track, ARDC engineers will utilize a pusher sled 
and test sled. The pusher sled, powered by rockets, 
pushes the test sled. As the two sleds near the end of 
the track the pusher sled is halted by a brake device ex- 
tending downward into a trough of water between the 
tracks. The test sled continues at high speed until it 
runs off the track at the edge of the cliff. Just before the 
test sled slides over the end of the track, the ejection seat 
or capsule is fired upward. 

The test sled will be approximately 15 ft in length, 
while the pusher will be about 20 ft long. There is no 
mechanical link between the two. The pusher simply 
propels the test sled along the track until the pusher's 
water brakes begin to slow it. The test sled then is 
ap an added boost by a sustainer rocket before it hur- 

les over the escapement. 

Because of the high speeds involved, the sleds are 
mounted on slippers which slide along a railroad-type 
track. The new track will be built on designs proved 
feasible in constructing other such tracks in the past for 
various Air Force studies. 

Dummies will be used to test the ejection seats and cap- 
sules at the new site. During the course of a test, exten- 
sive data will be collected for analysis of the ejection, 
parachute opening, and recovery. 

Full-scale testing of ejection seats and capsules from 
aircraft at very high speeds is becoming impractical and 
expensive. By utilizing a controlled, ground-mounted 
track equipped with recording equipment, more detailed 
and accurate information may be obtained, and at less 
cost. The proposed facility to be built atop the mesa is 
estimated to cost slightly over $2,000,000. 


Atomic-Energy Report 


Tue six-month period, January to June, 1954, covered 
by the Sixteenth Semi-Annual Report of the Atomic 
Energy Commission, saw the domestic production of ura- 
nium ore and uranivm concentrates attain record levels, 
while production from foreign sources continued to in- 
crease. Exploration activity by the Commission, other 
Government agencies, and by private mining firms and 
individuals stood at an all-time high in the United 
States. 

Increased availability of raw materials, along with 
startup of new plant capacity, and operational flexibility 
of the nation’s complex of production facilities resulted 
in a sharp rise in the production of fissionable materials, 
at lower unit cost. 

During the six months, plant capacity continued to be 
enlarged, as a number of the coraponents of the Savannah 
River, S. C., construction project were placed in opera- 
tion, and construction of additional reactor capacity at 
Hanford, Wash., proceeded on schedule. Also, the 
first gaseous-diffusion plant and portions of a second 
planet at Paducah, Ky., went into operation, while an 
addition to the Oak Ridge, Tenn., gaseous-diffusion plant 
was partially completed. Construction of the new 
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Fig. 13 Showing how electricity is generated from atomic 
energy, this nuclear power-plant model built by North Ameri- 
can Aviation Inc., Los Angeles, Calif., for the U. S. Information 
Agency is being used as part of the official United States atomic- 
energy exhibit “Atoms for the Benefit of Mankind,” at the 
Sao Paulo World Fair in Brazil. Heat from atomic fission in 
the reactor core (1) is absorbed by liquid sodium and piped to 


plant at Portsmouth, Ohio, proceeded satisfactorily. 

Largely as a result of this progress in construction, 
capital investment in atomic-energy plant facilities was 
estimated to have reached about $5.7 billion. 

The weapons research and development program in- 
cluded a successful test series (Operation CASTLE) con- 
ducted at the Pacific Proving Ground during the period of 
this report. Data on radiation exposures resulting from 
the tests are included in this report. 

A contribution to defense was made 
through the declassification and public release of *‘Opera- 
tion IVY*’—official film of the test of a thermonuclear 
device at the Pacific Proving Ground in 1952. 


Industrial Nuclear Power 


Progress continued in the Commission's program of 
peri improved reactors for industrial nuclear 
f 


power and for naval and aircraft propulsion and other 
military requirements during the first six months of 
1954. In a report submitted to gy Congressional 
Committee on Atomic Energy the AEC presented 
a specific pattern of research and development to be 
followed during the next five years in a major effort 
to decrease the cost of power generation with nu- 
clear fuels. It would allow increased participation by 
contractors presently in the reactor program and en- 
courage additional groups outside the Commission to 

The longest practical step yet taken toward the goal of 
civilian power was the attainment of an agreement with 
the Duquesne Light Company of Pittsburgh for partial 
financing of construction of a 60,000-kw version of the 

ressurized-water reactor for operation by the company. 
Pevelupaent work and design of the reactor is being car- 
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a heat exchanger (2). Heat from first sodium system is trans- 
ferred to secondary sodium system and carried to boilers to 
make steam (3). The steam is used to drive conventional 
turbogenerators to produce electricity (4). Although the 
model plant is not scheduled for construction, North American 
recently announced plans to build a sodium-graphite reactor 
which will produce 20,000 kw of heat from atomic energy. 


ried out by the Westinghouse Electric Corporation under 

contract with the Commission. (Ground for the new 
lant, the nation’s first full-scale power reactor, was 
roken on September 6, 1954.) 

The AEC’s work on the power plant for the U.S.S. 
Nautilus, the first nuclear-powered submarine, whose hull 
was launched by the Navy on January 21, neared comple- 
tion and the prototype for the second nuclear submarine, 
the U.S.S. Sea Wolf, also was nearly completed. 

The mounting interest among industrial concerns in 
development of nuclear power was evident in the addi- 
tion of five industrial teams surveying reactor technology 
and studying reactor designs in research and development 
during the past six months. This brought the total of 
such teams to 13. 


Research Reactors 


Physical research in atomic energy resulted in growth 
of scientific knowledge, while possibilities for further 
progress through research remained large. Two new 
research reactors will be in operation in two of the na- 
tional laboratories during the year, while three new ac- 
celerators went into operation and two others were in 
the design stage. Interest in research reactors was stimu- 
lated at the University Research Reactor Conference 
held in Oak Ridge in February, by an announcement of 
AEC policy on lending fissionable material to nonprofit 
institutions for use in research reactors. 

In the field of biological and medical applications, prog- 
ress was reported on studies of the effects of all types 
ionizing and nonionizing radiations on man, animals, and 
living plants. Emphasis was given to the investigation 
of the relative biological effectiveness of high-energy 
particles as compared with x and gamma-rays. 
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Jettisonable Fuel Tanks. Details of a new system for ejection 
of jettisonable fuel tanks by forcible means were announced by 
Pastushin Aviation Corporation, Los Angeles, Calif. The 
system was installed on the Lockheed F-94C Starfire. Consist- 
ing of a simplified jettisonable 230-gal fuel tank and an ejector 
pylon containing an explosive charge, the system enables safe 
positive ejection at any speed or possible flight attitude by the 
jet interceptor. Principal advantages of the system are said 
to be high firing power, structural strength, and compactness, 
with only a minimum of frontal area offered to the airstream. 


Flying Stiletto. The basic 
structures for each wing on this 
Douglas X-3 twin-jet, super- 
sonic research plane, the ‘‘flying 
stiletto," were machined from 
2000-1b, one-piece contoured alu- 
minum hand forgings produced 
at the Cleveland (Ohio) works 
of Aluminum Company of 
America. The length of the 
plane is 66 ft 9 in., nearly three 
times its wing span of 22 ft 8 in. 
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Transsonic Jet Trainer. North American Aviation's 
modified transsonic jet trainer making its first successful test 
flight recently. Designed for advance pilot training in high- 
speed flight, gunnery, and dive bombing, this two-seat trainer 
is a modified version of the U. S. Air Force's Korea-famed 
F-86 Sabre Jet. The trainer is rated in the 650-mph class, has a 
maximum service ceiling of 45,000 ft, and a combat radius of 
more than 600 statute miles. It is powered by a General 
Electric J-47-GE-27 turbojet with thrust exceeding 5800 Ib. 


Aviation developments 
... ata glance 


Maintenance Shelter. First 
completely enclosed, _all- 
weather portable maintenance 
shelter for B-29, B-50, and C-97 
aircraft will soon be in ex- 
tensive use at United States Air 
Force bases. Designed by 
Luria Engineering Company, 
Bethlehem, Pa., to Air Force 
specifications, the mobile, low- 
cost standardized steel shelter 
will greatly speed up engine 
maintenance work and enable 
personnel to perform around- 
the-clock servicing in any kind 
of weather or climate. It can 
be moved into position on air- 
craft and ‘‘buttoned up"’ by a 
five-man crew within 25 min, 
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B-57 Light Bomber. Herc's 
the first picture of the new 
U. S. Air Force-Martin B-57B 
to be released showing the 
powerful light bomber with a 
full complement of explosives. 
Visible under the wings are 
four napalm tanks. Near the 
wing tips are eight 5-in. high- 
velocity rockets, four on each 
side. The armament arrange- 
ment is variable. A completely 
different load could be sub- 
stituted, depending on the 
mission and the target. The 
B-57B also mounts eight 50- 
caliber machine guns, firing 
from the forward wing edges. 


Jet Test Silencer Units. The sound of carcful preflight op- 
erations, the last production step for F-100 Super Sabres, is 
sharply reduced in this sound abatement chamber, /eft, on 
North American Aviation's flight line at Los Angeles Inter- 
national Airport. The tailpipe of the supersonic fighter juts 
through an opening in the silencer unit where it is fitted 
with a nearly soundproof asbestos collar. The Super Sabre's 


J-57 engine is tested alone in another sound-abatement facility 
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Realistic Target. Jet-fighter 
pilots should improve their 
marksmanship in the near 
future when they begin firing 
at this all-metal tow target 
while zooming along at near 
subsonic speeds. Designed 
and constructed by Goodyear 
Aircraft Corporation in co- 
operation with Wright Air 
Development Center, Dayton, 
Ohio, the target is currently 
being given extensive tests by 
GAC and Air Force engineers. 


before it ts installed in the fighter. At right, bright bar of 
flame is shown cutting through the darkened chamber ‘of the 
sound abatement facility during afterburner operations in 
acceptance tests of a J-57 jet engine. The spectacular after- 
burner tests in the dark provide a brief climax to lengthy in- 
spection operations under the chamber's bright lights. Tech- 
nicians operate and inspect the engines behind two observation 
windows constructed of four panels of bulletproof glass. 
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European Survey 


Fig. 1 Queen Victoria blast furnace—the largest in Europe. 


Behind are the Queen Anne, Queen Bess, and Queen M 
blast furnaces. vad 


Largest Blast Furnace in Europe 


Tuk title of ‘‘the om blast furnace in Europe’’ is one 
that has changed hands several times during the past few 

ears. Since July 29 it has belonged to the new ‘‘Queen 

ictoria’’ furnace of the Appleby-Frodingham Steel 
Company at Scunthorpe, in Lincolnshire, England, 
which was blown in on that day by Sir Archibald Forbes, 
chairman of the Iron and Steel Board, the authority 
which was established to control the British iron and 
steel industry when it was denationalized. Except for 
the commissioning of the remaining two of the four new 
turboblowers, which are due to go into service in De- 
cember, 1954, and April, 1955, respectively, this com- 
pletes a £14,000,000 ($40,000,000) reconstruction scheme 
that ig planned to give an annual output of 1,400,000 
tons of pig iron from four furnaces in place of the 900,000 
tons previously produced from ten furnaces. Two of the 
four furnaces, ‘Queen Mary"’ and ‘‘Queen Bess,’’ date 
from 1939, but the third, ‘‘Queen Anne,"’ is new, having 


been blown in on March 1, 1954. 
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Engineering Progress in the British Isles and Western Europe 


J. Foster Petree,’ Mem. ASME, European Correspondent 


The principal feature of the plant is that it has been de- 
signed to use a local ore with an iron content of only 20 
to 21 per cent—stated to be the lowest percentage of any 
iron ore used in the world—and to operate on this ore 
only, with no scrap in the charge. An entirely new ore- 
preparation sintering plant has been installed, but first 
an extensive program of research and experiment had to 
be undertaken, as little was known of the sintering prop- 
erties of the Lincolnshire ores or of those from the adja- 
cent county of Northamptonshire. The two types of 
ore are used together in the proportions of 65 per cent 
and 35 per cent. Extensive tests were also made to im- 
ove the quality of the coke. One of the main prob- 
ems in sintering was found to be the liability of the 
sinter to mechanical breakdown owing to the presence 
of free lime in the Frodingham ironstone. This was ag- 
ie by the use of water to cool the sinter, so it was 
ecided to use air cooling. The influence of the lime 
was reduced, however, if all the raw materials for the 
sinter plant were crushed to below '/, in., and a third 
stage of crushing was therefore introduced. The 
throughput of ore is about 100,000 tons a week, the 
whole of which is crushed to minus '/;, in. 

The ‘Queen Anne’ and ‘‘Queen Victoria’’ furnaces 
were designed originally to have a hearth diameter of 
27 ft, a bosh diameter of 30 ft 3 in., and an effective volume 
of 42,372 cu ft. The “Queen Anne’’ was actually built 
to these dimensions; but the design of the ‘‘Queen Vic- 
toria’’ was subsequently changed to give a hearth 
diameter of 28 ft 6 in., a bosh diameter of 31 ft 
9 in., and an effective volume of 44,351 cu ft. The 
large bell diameter is 15 ft and the throat diameter 
22 ft. The height from the taphole to the top of the 
hopper is 100 ft 2 in., from the ground to the bell plat- 
form 121 ft 3 in., and from the ground to the top of the 
bleeder 224 ft 4 in. Because of the high proportion of 
slag resulting from the poor quality of the ore, the fur- 
nace is gy with three slag notches. The iron 
runners have four spouts, teeming into 70-ton ladles, 
and there are ten spouts from the slag runners, teeming 
into 20-ton ladles. 

The hearth bottom is formed of § ft 4 in. of carbon 
over 10 ft of firebrick. The hearth and bosh walls are 
also of carbon, and the stack is of firebrick. There are 
18 hearth tuyéres and nine bosh tuyéres. Hearth cool- 
ing is by stave coolers, 15 ft X 6 in., and the tuyére belt 
cooling is by 103 copper plates. There are three rows of 
cigar coolers, with 27 in each row. Both the ‘‘Queen 
Anne" and the “‘Queen Victoria’ furnaces were con- 
structed by Ashmore, Benson, Pease and Company, of 
Stockton-on-Tees. 

The gas-cleaning and sinter plants were constructed 
by Head, Wrightson and Company, Thornaby-on-Tees, 
who have —— four McKee-Head Wrightson sinter 
machines. The three hot-blast stoves for each furnace, 
which have McKee chequers, are 22 ft 6 in. in diam and 
100 ft high, and have a total heating surface of 100,000 


MECHANICAL ENGINEERING 


' 
rie! 
‘ 


sq fteach. The gas-clean- 
ing plant, which is com- 
mon to the two furnaces, 
comprises three static 
tower washers and five wet- 
tube electrical precipitators 
of the type developed by 
the Research Corporation 
of America. This plant 
has a capacity of 12,000,000 
cu ft per hr and will clean 
the gas down to 0.005 
gtams per cu fe. 

The blowing plant, by 
C. A. Parsons and Com- 
pany, consists of four cen- 
trifugal blowers driven by 
steam turbines workin 
with steam at 425 psi an 
740 F. The blowers are 
rated to deliver 75,000 cfm 
at 30 psi when running at 
2740 rpm. They take 
their steam from four John 
Thompson water-tube boil- 
ets of 85,000 Ib per hr 
output each, designed to be fired with either blast- 
furnace gas or oil. In the week preceding the blowing- 
in of the ‘‘Queen Victoria’’ furnace, ‘‘Queen Anne"’ set 
a world record for lean ores by producing 7390 tons of 
iron, though the designed output was only 6000 tons. 


Pumping Plant for Dutch Canals 


Tue Dutch technical journal De Ingenieur for July 9 
contained a description by Ir. L. Monhemius of a sup- 
erg pumping plant recently installed at Gouda, 

olland, for the purpose of raising water from the 
Ijssel River into the suctions of three existing diesel- 
driven centrifugal pumps feeding the neighboring canal 
system. When the river level is high there is a suffi- 
cient natural flow into the pump suctions, but occasionally 
the level falls so low that the pumps could not function. 
To avoid extensive reconstruction of the pump house 
foundations and suction culverts, three additional low- 
lift vertical-spindle pumps have been installed, mounted 
in vertical guides so that they can be lowered into the 
watcr as required and raised out of it when they are not 


Fig. 3 Gouda pumping station from the suction (Ijssel River) 
side. The left-hand pump is raised out of the water; the other 
two are in the working position. 
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Fig. 2. General view of Queen Anne blast furnace which was blown in on March 1, 1954 


needed, so as not to impede the normal flow. The im- 
llers have a diameter of 2 meters (6 ft 6*/, in.) and are 
riven by slipring motors of 165 hp, running at 980 rpm. 
The drive is through reduction gearing to give a gune 
speed of 140 rpm. They were constructed by the Werk- 
spoor Company of Amsterdam. The electric cable 
connections to the motors are protected by being enclosed 
in flexible aluminum tubing. On test, when working 
at the moderate head of 10 to 20 cm, the total discharge. 
obtained was 1800 cu meters per min. In Fig. 3 the 
left-hand pump is shown raised out of the water; the 
other two are in the working position. 


Machine-Tool Exhibition at Milan 


Tue fourth European Machine Tool Exhibition, 
which was held at Milan from September 14 to 23, was 
the most important event of its kind held in Italy since 
the war. It was organized by the Unione Costruttori 
Italiani Macchine Utensili under the general direction 
of the European Committee for Co-operation of Machine 
Tool Industries and followed similar exhibitions held 
in Paris, Hanover, and Brussels in 1951, 1952, and 1953, 
The 842 exhibitors represented 13 nations 
and displayed altogether more than 11,000 tons of ma- 
chine tools. The main section, broadly classified as 
containing ‘‘chip-removing machines,’’ took up more 
than half of the aggregate 405,420 sq ft of stands. Sheet- 
metal working, bending, and forming machinery occupied 
about a quarter of the remaining area, and abrasive 
machines nearly as much. In spite of its extent, how- 
ever, the Exhibition could not wholly represent the 
—= developments made in European machine-too! pro- 

uction since the war, as the responsible Committee ap- 
plied certain restrictions, declining to accept for exhibi- 
tion any metalworking machine that had been shown 
in previous 1954 exhibitions or fairs. While this bore a 
little hardly on visitors not attending these other exhibi- 
tions, it did insure that the Milan Exhibition contained 
a higher proportion of new tools and apparatus. 
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In-process surge stock pile is designed to handle coal from river 
barges, or direct by conveyer from an adjacent mine-cleaning 
nt or from railroad cars or trucks at a rate of 500 tons per 

r. Coal is delivered by a 640-ft-long inclined conveyer to 
the top of the lowering well. This lowering well is a 120-ft- 
high x 6-ft-diam steel tube, supported on four legs so that the 


bottom opens directly over four hoppers, each equipped with a 
large vibrating feeder. Coal fed into the top forms a cone“ 
around the well by flowing out at one of several openings 
nearest the top of the forming pile. In this way loss by wind- 
age is minimized and a pile of 7500 tons is formed. _Instal- 
lation is at Mitchell Station of West Penn Power Company. 


Materials Handling 


Bulk-Materials Stock Piling, by Edward H. 
D. Gibbs, Heyl & Patterson, Inc., Pitts- 
burgh, Pa. 1954 ASME Semi-Annual Meet- 
ing paper No. 54—SA-30 (multilitho- 
pA x available to April 1, 1955). 

Tux stock pile is an indispensable part 
of our major industries such as steel, 
aluminum, and power which are de- 
pendent upon large quantities of bulk 
materials. Stock piling of these materials 
is necessary to insure an uninterrupted flow 
of raw matcrials to continuously operating 
units such as coke ovens, blast furnaces, 
and power-generating stations. It is 
necessary because of the need for storage 
capacity between the source of the raw 
materials and the consuming unit which 
requires these materials. Stock piling is 
essential to absorb the differences be- 
tween the rates of mining, transporta- 
tion, and final use of coal, ore, bauxite, 
and other bulk raw materials. In this 
country, for example, we have many 
stock-piling problems caused by the 
economic necessity for using low-cost 


838 


water transportation on the Great Lakes 
which is available only six or seven 
months out of cach year. 

The three generally accepted methods 
of stock piling and reclaiming bulk ma- 
terials from stock piles are: Mobile units 
(caterpillar or tire-mounted); con- 
veyer systems consisting of stackers and 
tunnel reclaiming belts under the stock- 
pile; bridges spanning the stockpile. 
This paper deals primarily with the use 
of conveyers and bridges which are as- 
sociated with permanent, large-capacity, 
or continuously operating systems. 

The paper discusses the various means 
of handling bulk materials in and out of 
stock piles, together with their advan- 
tages and disadvantages. It points out 
some of the considerations which should 
enter into any determination of the best 
system in any particular instance. 

In summarizing, the principal items to 
be considered are as follows: (1) The 
nature of the material to be handled, (2) 
the quantity to be stored and turnover 
rate, (3) the estimated life of the system, 


(4) the available storage space, and (5) 
the climate. 

This paper discusses several typical 
large bulk-materials-handling systems 
and analyzes the reasons why they were 
chosen. They include a_ blast-furnace 
stockyard, an emergency coal stock pile, 
an ‘‘in-process"’ surge stock pile, a coke- 
oven coal-storage installation, and stock 
piling under cover. 


Methods and Costs in Coal Storage With 
Scrapers and Bulldozers, by D. K. 
Heiple, LeTourneau-Westinghouse Com- 
any, Peoria, Ill. 1954 ASME Semi-Annual 

ting pa No. 54—SA-32 (multi- 
hegagiied: available to April 1, 1955). 


Tus paper is a brief survey of a bulk- 
materials-handling method—in this in- 
stance applied to coal. Applying the 
method to other materials than coal ap- 
pears to be possible and economical al- 
though perhaps more limited. As in the 
case of coal, individual situations will re- 
quire study and the equipment and proce- 
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dure should be selected and tailored to 
fic the conditions. 

One of the principal advantages of 
bulldozer-scraper handling of coal in 
storage is increasing storage Capacity in 


confined areas. This is done by more 
completely utilizing areas of irregular 
shape, by utilizing all of the available 
space without fixed trackage that must 
be maintained and kept clear, and by 
compacting the coal so that the availa- 
ble space (cubage) holds its maximum 
tonnage. 

Second, a beneficial reduction of oxida- 
tion and the possibility of fires from 
spontaneous combustion also result 
from compacting when it is done in such 
a way as to make the pile impervious to 
air and water. Compacting is accom- 
plished by the rolling and kneading ac- 
tion of big low-pressure tires so that 
voids are eliminated. 

Some blending can be accomplished 
with bulldozer-scrapers to produce a 
more uniform fucl. Where areas are 
sufficiently large, incoming coal from dif- 
ferent sources can be mingled by spread- 
ing it in exceptionally thin lifts so that 
the depth of cut during reclaiming picks 
up material from at least two sources. 
In smaller areas, where resulting layers 
of one coal are heavy, reclaiming down- 
grade across the face of the pile was said 
to be giving excellent mixing. The same 
method casily keeps open and working a 
small area, in the face of extremely low 
temperatures. 

The lightness of bituminous coal as 
compared with most materials for which 
bulldozers are designed to work permits 
the use of sheet-metal extensions on the 
sides of the scraper. This increases ca- 


Bulldozer-scraper equipment 
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pacity by as much as 50 to 100 per cent as 
compared with earth-moving work. 

Flexibility of two basic machines was 
said to be great enough to fit into most 
coal-handling layouts. Examples are 
given to show the actual costs of hand- 
ling operations with a single bulldozer 
scraper, an added bulldozer tractor with 
carrying scraper, and with a high-speed 
two-wheeled prime-mover-and-scraper 
combination for round-trip hauls averag- 
ing 1800 feet. 

Equipment is usually set up to handle 
maximum tonnage requirements with a 
single-shift operation. This leaves over- 
time or additional shifts to assure a 
bunker-coal supply against cquipment 
breakdowns or other unforeseen circum- 
stances. Multiple units are used for the 
same reason, that breakdowns do not 
completely shut off coal recovery. 


Flow of Solids in Bulk-Handling 
Systems, by A. W. Jenike, Mem. ASME, 
Consulting Engineer, Salt Lake City, Utah. 
1954 ASME Semi-Annual Meeting paper No. 

54—SA-34 (multilithographed; available 
to April 1, 1955). 


Tuis paper reports on the development 
of a quantitative method of design for 
flow of bulk solids in bins, hoppers, and 
spouts. The purpose of the paper is to 
show that a practical solution is in sight 
and that only a comparatively small ef- 
fort is necessary to develop generalized 
design data in a form useful to industry. 
In order to put design for flow on a 
quantitative basis, the concept of the 
“flow factor’ of a bulk solid has been 
introduced, and a method and apparatus 


is shown operating on top of coal-storage area 


Shear-testing machine on which the 
flow factor is measured. The shear box 
is made of the fixed frame and the float- 
ing frame. A sample of the solid is 
placed in the shear . covered with 
disk, and co meee’ by means of the 
load system ending with the compaction 
weight carrier. 


to measure the flow factor have been de- 
veloped. Based on the concept of the 
flow factor, a theory has been worked 
out leading to simple formulas governing 
the flow of bulk solids. The formulas 
contain coefficients whose values depend 
on the shape and size of the bin or hopper. 
These coefficients have yet to be estab- 
lished experimentally. 

The importance of the problem was in- 
dicated by that fact that, in a trend to- 
ward automatic operation of handling, 
every link must be reliable. At present 
the only way to predict how a material 
will flow through a bin is a full-scale 
test, except where experience provides 
reliable guidance. 

The flow factor of a material was de- 
fined as the ratio of peak compressive 
strength to unit weight of the material 
as a function of the ratio of compacting 
pressure to unit weight. Physically, 
the flow factor is the radius of the larg- 
est circle over which the compacted ma- 
terial can form a stable dome. 

Flow factors are measured on a special 
transverse shear-testing machine on 
which samples of the material in a 
round shear box may be compacted to 
any desired degree and for any lengch of 
time. The shearing load is applied by 
means of a proving-ring system. The 
deflection of the ring, shown by a dial 
indicator, is read at the point of rupture 
and gives the maximum shearing stress. 
The test is repeated for different values of 
test pressure. 

Composition of the sample was found 
to be important with materials of a wide 
range of particle size because under field 
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conditions segregation cannot be elimi- 
nated completely. Since the fine frac- 
tion builds up a higher strength than the 
uniform mixture, only the fine frac- 
tion of the material can be used in the 
test. 

It was pointed out that a loose bulk 
solid flows through a bin when stresses 
produced by the weight of the mass ex- 
ceed the strength of the solid. Since 
compacting pressure contributes to this 
strength, it is advantageous to keep it 
low and to operate with materials having 
stable surface conditions. 

Compacting pressure is built up in 
three ways: By weight of the material, 
by the impact of falling particles, and by 
the vibration of the structure. Solidity 
of the mass may be caused by changes on 
the surface of the particles such as 
moisture content. 

Two classes of bulk solids were recog- 
nized: Fine and flaky materials, which 
pack and build up high strength per unit 
weight under pressure but flow readily 
when acrated; and nonacrated materials 
which are subject to impact pressure and 
therefore cancel whatever advantage 
there might be in the low static pressure 
of steep-walled hoppers. 


In spouts and chutes, where static 


pressure is low, compaction results from 
either impact or vibrational pressure 
and can be prevented by designing to 
prevent the material from being brought 


to an abrupt halt within the spout or 
chute. 


Ue of Heavy Trucks in Industry, by F. 
. Lamb, Automatic Transportation Com- 
Ad Chicago, Ill. 1954 ASME Semi- 
Annual Meetin No. 54—SA-31 
Cmaleiehographed, available to April 1, 
1955). 


A pescription is given of the general 
nature, type, and uses of heavy industrial 
trucks, defined as those whose capacities 
are 10,000 Ib and more. Three types— 
fork and ram trucks, die-handling trucks, 
and towing tractors—are found to be 
used primarily in stecl-mill operations 
and stamping-plant work. 

How these trucks perform, the natures 
of thé loads they handle, and how their 
operations relate to the entire produc- 
tion processes are covered. 

Industrial trucks are generally more 
versatile than cranes. The latter, oper- 
ating on the same overhead rail runway, 
are not able to pass one another in opera- 
tion. 

This may cause certain complica- 
tions if, for example, one crane breaks 
down, causing a tic-up of the other 
cranes on the same runway. 
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ram of the truck to another operatin 


pical use of heavy industrial trucks is shown at the Jones & Laughlin strip mill 
ittsburgh. A huge steel coil is removed from a conveyer belt for transfer on the 
area. 
in the center of the front of the truck to pick up and carry coils. 


laced 


one 


The ram truck has a single fork 
Operated 


rson, the ram is moved into the center of the coil, the carriage on which the ram 
is mounted is raised, and the truck moves away to deposit i its load elsewhere. 


On the other hand, trucks are flexible, 
are able to operate practically anywhere 
in the plant, and substitutions can easily 
be made should one be out of service for 
maintenance. 

In the operation of a mill, or any manu- 
facturing plant, it is almost axiomatic to 
say that its production must be main- 
tained continuously if maximum profits 
are to be achieved. 

Immediate availability of trucks to 
service various operations in the mill 
provides greater assurance that operations 
will be maintained despite crane break- 
downs and the like. 

‘Another aspect is that cranes are re- 
stricted in movement from plant to plant, 
where the buildings are either at right 
angles or parallel to one another. 

Although heavy trucks do require well- 
supported floors, it has been found that 
ample support usually exists by virtue 
of floor capacities required to support 
heavy machinery. On the other hand, 
to install larger cranes may possibly 
mean the addition of reinforced struc- 
tural elements to support heavier over- 
head weight. 

It also has been found that the cost of 
industrial trucks may be paid by the 
savings resulting from avoiding the ex- 
tra expense of reinforced overhead struc- 
tures. 


Shall It Be a Crane, a Conveyer, or an 
Industrial Truck? by A. T. Gaudreau, 
Mem. ASME, Gaudreau, Rimbach & As- 
sociates, Pittsburgh, Pa. 1954 ASME 
Semi-Annual Meeting paper No. 54— 
SA-33 available to 
April 1, 1955). 


Tue major factors to be considered in 
attempting to choose the best device to 
solve a particular handling problem 
generally fall into two principal groups: 
(4) Mechanical requirements, and (4) 
economic appraisal. Usually developed 
separately, although considered jointly, 
these two groups of factors seldom fail to 
provide a dependable criterion for judg- 
ing the suitability of a piece of handling 
equipment. This measure not only 
guards against the selection of improper 
equipment but frequently suggests the 
particular type of device which will do 
the job best from a mechanical as well as 
from an economic standpoint. 

The component factors making up each 
of these two groups include the follow- 
ing: 

Mechanical requirements: description 
of material handled, volume handled 
per year, travel speeds, carrier trips, 
distances traveled, and lifting oper- 
ations; economic appraisal: equipment 
workloads, number of men _ required, 
annual cost of labor, annual cost of fuel, 
maintenance, and depreciation, capital 
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investment required, and time required 
for investment to pay for itself. 

It is only through the analysis of these 
or similar factors at each material-han- 
dling point that the various selections of 
different types of equipment can be fitted 
into an over-all flow of material on an 


integrated plantwide basis. Even in a 
one-product plant, such as a newsprint 
paper mill, several types of successive 
handling problems are encountered after 
the finished product comes out in the 
form of a newsprint roll which retains 
its form and characteristics throughout 
all handling operations beyond that 
point. These successive handling prob- 
lems include: (1) Shipping from paper 
mill to storage warehouses on the plant 
premises; (2) transporting between 
buildings; (3) receiving and stacking 
in warehouses; (4) detiering and ship- 
ping from warchouses; (5) overside 
loading into ships’ holds; and (6) stow- 
ing cargo inside ships’ holds. 

Along this particular line of flow, dif- 
ferent types of handling equipment are 
found most desirable at different points 
even though the same material unit, the 
newsprint roll in this case, is being 
handled throughout all the six stages 
involved. 

As gaged by their respective sales 
volume a year, cranes, conveyers, and in- 
dustrial trucks rank as the three largest 
groups of material-handling equipment in 
use today. The remaining groups con- 
sist mainly of lifts and hoists, monorail 
systems, pneumatic systems, tractors and 
trailers, rail cars, stackers, and miscel- 
laneous storage facilities and process- 
handling accessories. 

Cranes, conveyers, and _ industrial] 
trucks can all lift and transport material 
up to 45 tons per load which is the pres- 
ent limit of a powered industrial truck. 
Cranes and conveyers can, of course, go 
much higher than this figure. This 
eliminates the weight factor as having 
much bearing in selecting between these 
devices. 

Cranes and conveyers transport mate- 
rial along fixed paths only, whereas in- 
dustrial trucks are self-propelled units 
which are free to travel in any direction 
at will. But the economical traveling 
distance is longer for conveyers than for 
trucks, and longer for the latter than 
for cranes. The travel speed is generally 
faster for trucks than for cranes, and faster 
for cranes than for conveyers. In 
general, cranes cost more than trucks, 
and trucks more than conveyers, for the 
corresponding amount of two-way ton- 
miles of work performed. 

The methods of handling raw mate- 
rials, work in process, and finished prod- 
ucts in a plant vary almost as much as 
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the processing operations they serve. 
Distillation operations require tanks, 
pumps, and pipe line for handling ma- 
terials. Machining operations in metal- 
working plants require endless types of 
cranes, conveyers, and industrial trucks. 


Fuels Technology 


Handling and Dustiness Characteristics 
of Fine Coal, by H. L. Washburn, Pitts- 
burgh Consolidation Coal Company, Li- 
brary, Pa. 1954 ASME Semi-Annual Meet- 
ing p No. 54—SA-72 (multilitho- 

guatal | available to April 1, 1955). 


Tue handling characteristics of fine 
coals are becoming increasingly impor- 
tant to consumers. The dust evolved by 
some fine coals during movement on belts, 
through transfer points, and into bins 
can have such a high nuisance value that 
the coal will be rejected for power-plant 
use. The heart of the matter is moisture 
content. At some relatively high mois- 
ture content the coal will cease to be 
handleable and at some relatively low 
moisture content the coal will be very 
dusty. 

In conjunction with development work 
on coal pipe-line transportation systems 
carried out by the research and develop- 
ment division of Pittsburgh Consolida- 
tion Coal Company, a series of tests were 
made to determine the handling and dusti- 
ness characteristics of several fine coals, 
with particular emphasis on defining the 
optimum moisture content for each coal, 
and developing a means of predicting the 
optimum moisture content for any other 
coal. 
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Test cabinet of The American Society for 
Testing Materials used for testing dusti- 
ness of coal ana coke. A 50-lb air-dried 
sample is placed in the top compartment 
of the cabinet. The upper slide is with- 
drawn allowing sample to drop into the 
bottom drawer. Five seconds | ow both 
coarse and float-dust slides are quickly 
inserted. The coarse-dust slide is then 
withdrawn for examination and later the 
float-dust slide is withdrawn. 


From the results of-tests on fine coals 
reported it can be concluded that there is 
a moisture content for each coal (depend- 
ing on the size consist) at which that coal 
will be handleable in standard utility- 
station equipment and will not be objec- 
tionably dusty in the same equipment. 
The results of the bin test, small-scale 
tests, and confirming full-scale tests indi- 
cate that the angle of slide test and the 
dustiness index test are adequate to pre- 
dict this optimum moisture. 

The angle of slide is by no means a pre- 
cise, or all-inclusive, measure of fine-ccal 
handling characteristics. The results of 
the test are merely indicators of the hand- 
ling characteristics of a coal at a particular 
moisture content. In contrast, the dusti- 
ness test is a reliable measure of the po- 
tential dustiness of a given coal at some 
moisture content. The results of the test 
are only as difficult to apply as it is diffi- 
cult to determine what is dusty coal at a 
power station. 


Trends in Production and Use of Natural 
Gas, b ones, Equitable Gas Com- 
pany, Pittsburgh, Pa. 1954 ASME Semi- 
Annual Meetin per No. 54—SA-71 
to April 1, 


Durino the past decade the relation- 
ships of the annual supply of the mineral 
fucls have been rapidly changing. In 
general, the proportion of the total 
energy supplied by solid fucls has been 
decreasing and the proportions supplied 
by liquid and gascous fuels have been in- 
creasing. During the decade 1943-1953 
the increase in energy furnished by natu- 
ral gas was larger, percentagewise, 
than that of the other mineral fuels. 
The record is impressive, particularly 
since most of this progress was made 
after World War II ended. Certainly the 
investing public has responded actively 
to the opportunities for investment 
offered by the natural-gas industry during 
this period. It is the investing public 
that has made it possible for the natural- 
gas industry to obtain the necessary tools 
and equipment to meet the consumer de- 
mand for this phenomenal product, pre- 
pared by nature ready for use. 

After the end of World War II there 
were many factors, of both a technical 
and economic nature, that contributed to 
the tremendous growth of this giant in- 
dustry. In fact, the stage was set for the 
boom expansion of the natural-gas indus- 
try even before World War II ended 

Some of the principal factors that were 
operating to bring about this growth 
were: (1) Know-how in pipe-line con- 
struction and operation, (2) expanding 
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Comparison of heating fuel for occupied dwelling units in the United States 


during the years 1940-1950 


natural-gas reserves, (3) the development 
and growth of underground storage of 
natural gas, and (4) the favorable cost 
of natural gas as compared with costs of 
other fuels, particularly for space-heating 
purposes. 

During the war years all mineral fuels 
were in strong demand and the supplies 
were limited for different reasons appli- 
cable to each type of fuel. After the war 
the “‘unregulated"’ fuels, such as oil and 
coal, were permitted to rise. On the 
other hand, the use and price of natural 
gas, particularly in those markets that 
were served by the public-utility and pipe- 
line systems, were subject to various 
types of governmental regulations. Con- 
sequently, the average retail price of natu- 
ral gas did not rise materially during 
the war years or during the years immedi- 
ately following the war. 

Today natural gas is the preferred min- 
eral fucl in most areas, but its supply is 
still insufficient to mect the demand be- 
cause of two factors: (1) The favorable 
competitive-price position of natural 
gas; (2) and the inherent form values, 
such as cleanliness, case of handling, etc., 
which make it a more desirable fuel for 
many uses, particularly for space heating. 

In order to understand natural-gas 
growth trends, an understanding of the 
operating and use characteristics of each 
major segment of the market is necessary. 
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First, substantial volumes of natural gas 
are used in the field for production pur- 
poses and also for raw material in the 
production of chemicals. Such uses of 
gas are subject to control by contract, and 
the physical conditions under which the 
gas is required can be specified in such 
contracts. 

The second large use of natural gas is 
for the production of steam or power in 
large quantities. Such uses are usually 
sold under special service contracts that 
carry ‘‘interruptible clauses."’ The pur- 
chasers of such services are required to 
provide stand-by fuels which can be sub- 
stituted quickly for the natural gas when 
it is needed to supply the residential or 
commercial markets. 

The third large market for natural gas 
includes the commercial and industrial 
users of *‘firm gas service’’ who prefer gas 
for economic and/or technological rea- 
sons. The demands for gas by these users 
are related to over-all industrial produc- 
tion and have grown substantially since 
the war. Barring sharp fluctuations in 
the level of business activity, the ‘‘firm’’ 
industrial or commercial user creates a 
steady year-round demand for natural 
gas which is a desirable type of load for a 
pipe-line or natural-gas distributing 
utility. 

Principal remaining market for natural 
gas today is for residential purposes 


where gas is used primarily for cooking, 
water-heating, and space-heating pur- 
poses. This is the segment of the total 
market for natural gas which has in- 
creased rapidly during the past decade. 
Further, it is the segment about which 
most of the gas industry's present oppor- 
tunities and problems revolve. This is 
the case because the space-heating load 
has already grown tremendously since 
the war and promises to become even 
larger. Furthermore, the consumption 
of any fuel for this purpose is closely re- 
lated to the degree days on a daily, 
monthly, and annual basis. In this mar- 
ket convenience and cleanliness factors 
have a strong influence on the value of 
natural gas. 


Production Engineering 


Production-Engineering Curricula, Con- 
tent, and Intent, by O. W. Boston, 
Fellow ASME, University of Michigan, 
Ann Arbor, Mich. 1954 ASME Semi- 
Annual Meeting paper No. 54—SA-8 


(multilithographed; available to April 1, 
1955). 


PropuctTIon engineering may be con- 
sidered as limited to (4) production (any 
quantity) not including sales and distri- 
bution; (4) mechanical processes, not 
chemical, mining, or construction, as 
these are highly specialized (however, 
certain procedures of the mechanical proc- 
esses are basic and well adapted to these 
latter fields); (c) redesign of product for 
economical production ‘but not for 
strength or function. 

The courses in production engineering 
at the University of Michigan are the re- 
sult of the past 30 years’ development, 
beginning with shop courses, with the 
idea of co-ordinating product design, 
metallurgy, and production. As an ex- 
ception to the general rule, this work has 
been carried on outside the mechanical- 
engineering department. 

In the spring of 1951 a complete curricu- 
lum in production engineering was pre- 
sented to the authorities for approval. 
Ac the same time a revised curriculum of 
the mechanical-industrial course was pre- 
pared. The proposed mechanical-indus- 
trial and production-engineering curric- 
ula were integrated into one, known as 
industrial engineering. Two options 
were provided, management and produc- 
tion. These two options follow a com- 
mon program for che first two years but 
then begin to differ in order to provide 
courses for proper sequence in later work. 

The production-engineering option of 
the industrial-engineering curriculum is 
intended to meet the needs of those stu- 
dents primarily interested in the methods 
and operations of manufacture. It in- 
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cludes the development, operation, and 
control of processes, such as casting, forg- 
ing, rolling, die-casting, stamping, mold- 
ing, and machining. It is concerned with 
such functions as design for production, 
parts routing and equipment layout, and 


methods of manufacture; with jig, fix- 
ture, gages, tool, machine-tool and die 
design; and with technical estimating 
and inspection. The objective is to ac- 
quaint the student with principles and 
methods of fabricating materials. 

Design for production, processing of 
parts, selection and design of machines, 
and cost estimating are promising fields, 
with supervision and management as 
likely goals. The welding, foundry, 
stamping, forging, and plastic industries, 
and the tool-and-die shops, parts-manu- 
facturing shops, and those making instru- 
ments for measuring and inspection offer 
a limitless field for scientists and produc- 
tion engineers. 


Production Engineering—An Engineer- 
ing Education, by I. L. Reis, Assoc. Mem. 
ASME, and K. J. Trigger, Mem. ASME, 
University of Llinois, Ill. 1954 

IME Semi-Annual Meeting paper No. 
54—SA-15 available 
to April 1, 1955). 


Tus paper presents a philosophy of 
engineering education with particular 
reference to production enginecring. 
Methods and goals are examined and 
differences among various curricula dis- 
cussed. Illustrations using the curricu- 
lum of the University of Illinois are 
given. 

The University of Illinois curriculum 
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The Foundation and interrelationships 
of curriculum areas within the industrial- 
engineering program at the University of 
Illinois 
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offers a combination of basic engineering 
with some opportunity for specialization 
in one or more areas of emphasis. 

The basic-science and enginecring-funda- 
mentals group is a major element in any 
student's program. This includes chem- 
istry, physics, analytic geometry, calcu- 
lus, statistics, engineering drawing, stat- 
ics, dynamics, thermodynamics, resist- 
ance of materials, materials processing, 
physical metallurgy, electrical circuits 
and equipment, and a three-course se- 
quence in machine design. 

“Industrial engineering fundamentals” 
is the term used to embrace these courses 
which form the background of knowl- 
edge upon which advanced or specialized 
work may be built. Manufacturing 
methods and processing, manufacturing 
organization and operation, methods- 
time analysis, cost accounting, and eco- 
nomics form the backbone of this group as 
offered by the University. 

With the foregoing groups of subject 
matter as a background, additional work 
must be taken in a special area of empha- 
sis in industrial or production engineering 
as well as in nontechnical areas. Safety, 
tools, and processes, and methods and con- 
trols are the three stems of emphasis. 
However, cach of these areas overlaps the 
other two, so that no matter which one is 
chosen, the others are not entirely neg- 
lected. Courses common to all are proc- 
ess planning and tool design, safety engi- 
neering, and plant layout and materials 
handling. 

According to the paper, the successful 
teaching of enginecring depends upon 
several factors: 

A competent faculty, properly moti- 
vated to do a good job in the classroom 
and encouraged to develop in areas of 
special interest. 

A well-planned curriculum, taking ad- 
vantage of the strengths of the faculty 
and geared to the real needs and desires of 
industry. 

Adequate physical facilities 
which to carry on the work. 

Careful attention to modern develop- 
ments, new trends, and changing needs. 

The proof of how well these things 
function, of how well the job is done, is 
in the performance of those graduating 
from an engineering curriculum. 


with 


Interaction of Friction and Temperature 
at the Chip-Tool Interface in Metal 
Machining, by F. F. Ling, Assoc. Mem. 
ASME, and Edward Saibel, Mem. ASME, 
Carnegie Institute of Technology, Pitts- 
burgh, Pa. 1954 ASME Semi-Annual Meet- 
ing paper No. $4—SA-2 ag type; availa- 
ble to April 1, 1955; to published in 
Trans. A ME). 


Tue significance of chip-tool interface 
friction-temperature characteristics in 
metal machining is pointed out. 

For orthogonal metal machining with 
Type 2 chip, an approximate analysis of 
the interface temperature, or cutting tem- 
perature, is given for linear friction- 
temperature characteristics and small rake 
angles. In the analysis the coefficient 
of friction and the temperature are ex- 
pressed in terms of the cutting velocity, 
the physical properties of the material, 
and constants obtained from the data of 
Chao and Trigger. 


Metals Engineering 


The Punching of Medium-Carbon Steel, 
by S. K. Clark, Case Institute of Technology, 
Cleveland, Ohio. 1954 ASME Semi-Annual 
Meeting paper No. 54—SA-35 (mimeo- 
gral available to April 1, 1955). 


One of the most commonly used indus- 
trial processes, and one which has re- 
ceived little attention from the stand- 
point of metal flow and fracture, is that 
of punching, that is, of driving a flat- 
headed circular punch through a sheet or 
strip of metal. 

An interesting application of the 
punching process is to be found in the si- 
lent-chain-manufacturing industry, where 
an immense number of chain links are 
produced daily in which the apertures or 
holes through which the pins pass, are 
punched. 

The primary fault in so far as the qual- 
ity of the finished product is concerned, is 
that the hole which is punched in order 
to receive the pin is not smooth and uni- 
form but often rough and tapered, so that 
after heat-treatment the small hardened 
projections inside the hole must be worn 
off before a smooth bearing surface is 
obtained over the full width of the link. 
This causes a newly installed chain to 
wear considerably more in its first few 
hours of operation than at any equal time 
interval throughout its life. Even more 
serious, when the link is heated and then 
quenched the small rough projections on 
the inside of the hole cool quickly, giving 
them a high hardness value. It is thus 
often possible for these hardened rough 
spots to score the chain pins, causing a 
considerable reduction in over-all chain 
life. 

For these reasons chain manufacturers 
long have been interested in obtaining a 
more thorough understanding of the 
punching process and attempting to apply 
it to produce better punched chain-link 
apertures. This paper reports some of 
the results of a preliminary program be- 
gun by the author, under the sponsorship 
of the Morse Chain Company, to gain 
experimental data on the process. 
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Experimental results of tests relating 
the primary variables in the punching of 
steel strip are presented and are discussed 
and correlated with the known physical 
properties of the material used. Thermal 
effects are proposed as an explanation of 
some of the phenomena observed, and an 
attempt is made to use quantitative meas- 
urements of fracture to modify the theory 
further. 


Metal Processing 


The Grinding of Titanium Alloys, by C. 
T. Yang and M. C. Shaw, Mem. ASME, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1954 ASME Semi- 
Annual Meetin No. 54—SA-57 

phe, 


multilithogra ; available to April 1, 

to published in Trans. ASME). 

Wuen titanium is ground under con- 
ventional conditions, the rate of wheel 
wear is abnormally high and the finish 
produced is poor. Improvement in sur- 
face finish accompanies a decrease in 
wheel-wear rate. 

A study of the influence of a wide va- 
riety of operating and grinding-wheel 
variables reveals the most important 
quantities to be grinding-wheel speed, 
type of abrasive, and grinding fluid. 
When a wheel speed of 1500 to 2000 fpm 
is used with a suitable fluid and a white 
aluminum-oxide wheel of conventional 
hardness, grain size, and bonding, greatly 
improved results are obtained. 

All of the observations that have been 
made can be explained in terms of the 
assumption that bonding between ti- 
tanium chips and abrasive grains is of 
major importance. 

While most of the experiments and dis- 
cussion are centered around the surface- 
grinding operation, cylindrical grinding 
and the cutoff operations are also con- 
sidered in this paper. 


Rubber and Plastics 


Dielectric Breakdown Properties of 


Thermosetting Laminates, N. A. 
Skow, Synthane Corporation, $, 
1954 ASME Semi-Annual Meeting paper No. 
54—SA-67 (maltilithographed availa- 
ble to April 1, 1955). 


Tuermossttinoe laminated plastics are 
used extensively for electrical insulation 
because of their unusual combination of 
electrical, mechanical, and chemical 
properties. Excellent electrical insula- 
tors, these materials are also mechani- 
cally strong, light in weight, and easy to 
fabricate. They resist chemical corro- 
sion, moisture, aging, heat, and tempera- 
ture deterioration. 

To establish safe operating loads, tests 
for the endurance limits of dielectric 
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strength were run on each of several 
grades of thermosetting plastic laminates 
plotting voltages against time. The 
data thus obtained indicate that for a 
given thickness and atmospheric condi- 
tion, a maximum voltage exists below 
which failure will not occur. Tests of 
this type yield results which are valuable 
to the design engineer in determining the 
proper grade and thickness of material 
for use as insulating parts in electrical 
equipment. 

Conclusions drawn from these tests 
would indicate that for selecting thermo- 
setting plastic laminates to be used as a 
dielectric medium, it is important to 
know the temperature at which the 
equipment is to be operated, the atmos- 
pheric conditions to be encountered, the 
mechanical strain, and the dielectric 
stress to be applied. 

If the equipment is used under dry con- 
ditions and the mechanical-strength re- 
quirements are not severe, paper-base 
laminates are very satisfactory. If hu- 
mid conditions are factors it would be 
advisable to use the more water-resistant 
paper-base grades such as Grade XXXP. 

Under dry conditions requiring high 
mechanical strength it may be necessary 
to use a fabric grade such as LE. Under 
continuous humid conditions requiring 
high mechanical strength it may be 
necessary to use Grade N-l. If arc re- 
sistance is an important requirement, 
Grade G-5 is indicated. 


Steam Power Generation 


Economic Comparison of River and 
Cooling-Tower  Circulating- Water 
Systems, by J. Lichtenstein, Mem. ASME, 
and B. C. Sprague, Mem. ASME, Santa Fe 
Tank & Tower Company, Los Angeles, 
Calif. 1954 ASME Semi-Annual eve 
paper No. $4—SA-37 (multilithographed; 
available to April 1, 1955). 


Tue ratio of heat rejected to the 
condenser tothe total heat entering the tur- 
bine has been steadily declining for steam- 
electric power plants. As a result, not 
only has the relative cost of the equip- 
ment necessary for the heat rejection 
been reduced but the economics of the 
power-plant location has been affected. 
In the economic balance which deter- 
mines the power-plant location, the rela- 
tive importance of locating the plant 
along rivers, lakes, or other large bodies 
of water has been diminished. 

With cooling towers now available, the 
question of the economics of a river loca- 
tion versus the employment of a cooling 
tower is an important one. 

To compare the two systems, it is first 
necessary to reduce them to a common 
economic basis. Of all the possible 


combinations included by the two sys- 
tems, those of minimum total costs must 
first be found. The total costs include 
costs of equipment, capitalized costs of 
power requirements, and capitalized cost 
of system-capability losses. 

A mathematical method is described 
and the derived equations given which 
permit the calculation of the economic 
specifications on which are based cal- 
culations resulting in the selection of 
equipment of minimum total costs. 

The comparison between cooling-tower 
and river plants shows that there is a 
cost differential between them. At a 
specified location, all other conditions 
being equal, the cost differential favors 
the river plant. However, the freedom 
of choice of location which the cooling- 
tower plant permits, offers possibilities 
of savings which in most cases will equal, 
and in many cases, surpass this cost dif- 
ferential. Under any circumstances the 
answer to the question of river versus 
cooling-tower plant can be given only as 
the result of an economic study of the 
problem. 


Air-Preheater Size Selection to moore 
Over-All Steam Power-Plant ci- 
ency, by B. C. Mallory, Fellow ASME, and 
W. F. Allen, Jr., Assoc. Mem. ASME, 
Stone & Webster Engineering Corp., Bos- 
ton, Mass. 1954 ASME Semi-Annual Meet- 
ing paper No. 54—SA-62 (multilitho- 
graphed; available to April 1, 1955). 


In order to select the optimum size of 
preheater and obtain improved stcam- 
generator efficiency by reduction of exit 
flue-gas temperature, it is preferable to 
analyze the performance of various pre- 
heater sizes under expected operating 
conditions over a range of loads and air 
temperatures instead of accepting com- 
plete steam-generator design including 
preheater-performance data on the basis 
of full load and 80 F ambient air. The 
studies presented in this paper for rotary 
regenerative air-preheater size selection 
have been carried out for a range of loads 
and air temperatures. They are based 
on a fixed steam-generator design with the 
exception of the preheater and with 
fixed flue-gas flow and temperature to the 
preheater at each load. 

Studies were made to improve the over- 
all efficiency of 66-mw and 100-mw steam 
electric-generating plants by selection of 
the optimum rotary regenerative air- 
preheater size and method of protec- 
tion. 

The studies show that heating of com- 
bustion air by extraction steam from the 
turbine is an economically sound method 
of improving over-all power-plant ef- 
ficiency, as well as providing a flexible 
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corrosion-protection system for the air 
preheater. 

It is recognized in these studies that 
preheater cold-end metal temperature 
must be maintained at a high enough 
value to minimize corrosion and plugging 
of the air preheater and, consequently, 
minimum allowable flue-gas exit tempera- 
ture is a function of air temperature to 
the preheater. Air by-pass, hot-air re- 
circulation, and steam-air heating are 
considered as means of maintaining cold- 
end metal temperature. 

It is shown that steam-air heating by 
extraction steam may result in a twofold 
gain, compared with supplying ambient 
air to the preheater: (¢) An improve- 
ment in the thermal cycle due to the 
generation of additional by-product 
power, and (4) a decrease in dry-gas 
loss due to the permissible lower flue-gas 
exit temperature. 

The studies indicate that the total gain 
made possible by steam-air heating with 
oil or high-sulphur coal fuel may exceed 
two per cent in over-all plant efficiency 
compared with supplying ambient air to 
the preheater. 

One of the two plants studied consisted 
of a 625,000-lb per hr steam generator 
burning either oil or coal, and a 66-mw 
Preferred Standard turbine generator 
with steam conditions of 1250 psi, 950 
F, and five stages of feedwater heating. 
The other consisted of a 750,000-lb per 
hr reheat steam generator burning either 
oil or coal and a 100-mw Preferred Stand- 
ard turbine generator with steam condi- 
tions of 1450 psi, 1000 F/1000 F reheat, 
and five stages of feedwater heating. 


Design of Steam-Piping Systems for 
Large Central-Station b 
R. L. Jackson, Mem. ASME, and L. H. 
ohnson, Assoc. Mem. ASME, General 

lectric Company, Schenectady, N. Y. 
1954 ASME Semi-Annual Meeting paper No. 
54—SA-69 (multilithographed; available 
to April 1, 1955). 


One of the principal jobs facing the 
designer of large central stations for 
power generation is the layout of the 
steam-piping systems. The importance 
of this job has increased manyfold in the 
past few years and indications are that it 
will continue to do so. 

Today, with average temperatures 
1000 F and higher, pressures of 1450, 
1800, and 2000 psi, and the very large 
ratings used, steam pipes have become 
heavy-walled, expensive items. 

The general use of the reheat cycle 
means a large increase in the number of 
pipes connecting the boiler and the tur- 
bine. The combined effect of the expan- 
sion forces and moments of all the pipes 
on the end points becomes a limiting 
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factor. This is particularly true of the 
turbine where alignment must be main- 
tained within very close limits. 

These factors, along with the need to 
keep costs at a minimum and reliability 
at a maximum, makc it essential to do a 
thorough accurate analysis of piping- 
system flexibility. 

This paper points out the need for more 
complete and accurate flexibility calcu- 
lations on power-piping systems. 

A method is described whereby a re- 
liable analysis can be made on a produc- 
tion-line basis that will produce more ef- 
ficient designs, resulting in good pos- 
sibilities for savings in initial costs. 
Attention also is called to the necessity 
of actual field checks of movements on 
installations to verify that the systems 


perform as expected. 


Analysis of Pipe Systems With Special 
Expansion Features, by J. E. Donahue, 
Assoc. Mem. ASME, Westinghouse Electric 
Corporation, Philadelphia, Pa. 1954 ASME 
Semi-Annual Meeting paper No. 54— 
SA-70 (multilithographed; available to 
April 1, 1955). 


Tmis paper deals with devices for ab- 
sorbing Movements in a system. More 
specifically, the devices resemble either a 
circular flat-plate bellows-type expansion 
joint or a toroid-type expansion joint 
with or without tie rods to carry the 
hydrostatic end thrusts. The system 
resembles a pipe with thermal movements 
to be absorbed. 

A method for calculating the stresses 
in the parts resulting from axial displace- 
ment, rotation, and pressure is presented. 

In addition, the paper presents a 
method for determining the in-plane and 
the out-of-plane spring constants for the 
devices. Thus the devices can be con- 
verted into an equivalent length of 
straight pipe. This equivalent length 
can be incorporated into any standard 
mathematical flexibility analysis for a 
piping system, and the total net end re- 
actions and stresses in the system evalu- 


ated. 


Nuclear-Power-Plant 
Design 


Comparative Performance of Turbine- 
Generator Units in Saturated-Steam 
Cycles, by N. A. Beldecos, Mem. ASME, 
and A. K. Smith, Westinghouse Electric 
Corp., Chester, Pa. 1954 ASME Semi- 
Annual Meetin No. 54—SA-65 
Cnaleiehographe ; available to April 1, 
1955). 


In atomic power plants the physical 
properties of some of the nuclear-reactor 
structural materials and coolant media 


impose serious limitations on the steam- 
generator-outlet temperature resulting in 
turbine-throttle conditions radically dif- 
ferent from present-day practice. At 
first glance, the utilization of saturated- 
steam turbine cycles appears as a com- 
plete reversal of the years of development 
which have extended operating condi- 
tions to supercritical pressures and tem- 
peratures. The substitution of a nuclear 
reactor as the heat source in a power 
plant introduces radical changes in the 
fuel and capital-cost picture. Since the 
plant efficiency requires economic justi- 
fication, it is not possible to exclude 
saturated-steam cycles from considera- 
tion. 

This paper extends performance data 
for central-station turbine-generator units 
into the region of saturated steam where 
few or no data are available for large 
unit ratings. A performance level and 
trend is established which is representa- 
tive of that which can be anticipated 
with present-day turbine practice. 

The paper confines the turbine-genera- 
tor performance to units of 100 mw capa- 
bility or greater to coincide with the 
trend in unit ratings for central-station 
application. The performance data are 
supplemented by a brief review of tur- 
bine-design considerations. 

In the region of saturated steam, some 
method of moisture reduction is required. 
The various schemes are reviewed and a 
comparison made to establish the relative 
merits of the moisture separator and 
steam reheater. 

The paper further illustrates the rela- 
tive effect of the principal cycle pa- 
rameters thus making possiblé the evalua- 
tion of the saturated-steam cycle. 

This paper is intended for integration 
with other investigations which are be- 
ing made to evaluate properly the ap- 
plication of atomic energy to central- 
station power generation. 


Working-Stress Criteria for Nuclear- 
Power Plants, by B. F. Langer, Mem. 
ASME, Westinghouse Electric Corporation, 
Pittsburgh, Pa. 1954 ASME Semi-Annual 
Meeting ae No. 54—SA-59 (multi- 
lithographed; available to April 1, 1955). 
THerE are two respects in which 

strength calculations for nuclear-power- 

plant components may differ from calcu- 
lations made for conventional heat- 
power or process equipment. One is the 
greater importance of thermal stresses 
due to the generation of heat inside the 
material of the structure. The other is 
the frequent use of unfamiliar materials. 

In this paper a method is proposed for 
combining the stresses produced by fluid 
pressure with those produced by thermal 
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gradients in order to arrive at a practical 
estimate of the factor of safety in a struc- 
ture such as a pressure vessel. Because 
of the relaxation of thermal stress it is 
possible to show that certain operating 
conditions are really safe even though a 
simple addition of pressure stress and 
thermal stress gives too high a value. 

A discussion is given of the relative 
importance in reactor design of such 
physical properties as ductility, creep, 
endurance limit, creep-rupture strength, 
impact strength, and notch sensitivity. 


The Thermal Design of Nuclear-Power 
Reactors, by N. J. Palladino, Mem. ASME, 
Westinghouse Electric Corp., East Pitts- 
burgh, Pa. 1954 ASME Semi-Annual Meet- 
ing paper No. 54—SA-58 (multilitho- 
graphed; available to April 1, 1955). 


Tas paper presents the development 
of relationships between maximum fuel- 
clement surface temperatures, coolant- 
temperature rise, flow, pumping power, 
and operating steam temperatures for use 
in the design of a power-producing nu- 
clear reactor. 

The heat output of a power-producing 
reactor is generally limited by the maxi- 
mum metal-surface temperature which 
can be utilized without incurring exces- 
sive corrosion or dangerous conditions of 
boiling. The design of a reactor on the 
basis of maximum metal-surface tempera 
ture is particularly important in view of 
the fact that heat is not generated uni- 
formly throughout the reactor and be- 
cause of the fact that tolerances which 
must be established for manufacturing 
purposes may lead to further increases in 
hot-spot temperatures. 


Structural Problems of a Sodium-Cooled 
Nuclear Reactor, by D. R. Miller and W. 
E. Cooper, Assoc. Mem. ASME, Knolls 
Atomic Power Laboratory, General Elec- 
tric Co., Schenectady, N. Y. 1954 ASME 
Semi-Annual Meeting paper 54—SA-75 
on available to April 1, 
1955). 


Prooress is being made in the solution 
of problems in the use of sodium as the 
coolant in nuclear reactors, according to 
this paper. The paper discusses some of 
the design problems of a reactor in which 
the temperature of the sodium would vary 
between 600 and 850 F normally. These 
temperatures would allow a satisfactory 
thermal efficiency in the power plant and 
leave a margin for somewhat higher 
local temperatures without undue loss of 
structural strength and ductility. 

Sodium has advantages as a coolant 
primarily because of its high heat-trans- 
fer coefficient, several times that of water, 
and its high boiling point, 1621 F at 
atmospheric pressure. It has the addi- 
tional advantage that its high electrical 
conductivity, about 20 per cent that of 
copper, allows efficient pumping with 
electromagnetic pumps, thus permitting 
elimination of shaft seals or canned 
rotor motors. Because of the high heat- 
transfer coefficients, the temperature rise 
from the main coolant stream to the fuel- 
element surface is small, even with high 
heat-flux densities. 

One of the principal difficulties in the 
reactor design arises from the fact that 
major loadings are thermally induced, 
which is rare in other power systems. 
Sodium's high heat-transfer coefficients 
increase thermal transient stresses in 
structures in contact with the coolant, 
since the metal surfaces closely follow 
the transient temperatures of the so- 
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Line diagram of nuclear-power plant designed for electric-power production 
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Schematic diagram of a sodium-cooled 
nuclear reactor for power generation. 
The power unit might be installed in the 
reactor container as an assembly consist- 
ing of the support liner, reactor core, re- 
flector, thermal shield, and shield plug. 


dium. This makes fast temperature tran- 
sients much more significant with sodium 
than with water, vapors, or gascs. 

Another disadvantage of sodium is 
that clectric heaters must be provided 
to keep the coolant fluid during filling 
and shutdown. Also, sodium becomes 
highly radioactive and must be con- 
tained within a biological shield. Fur- 
thermore, to guard against the sodium- 
water reaction hazard, the system would 
use multiple barriers between sodium 
and water, and the intervening spaces 
would be monitored for leak detection. 

In spite of these limitations, extensive 
experience gained in other types of in- 
stallations shows that systems utilizing 
sodium can be made reliable in operation, 
and with appropriate safety precautions 
the hazards are no greater than those in 
many other common industrial systems. 
The general plan is to assure adequate 
structural design strength through es- 
tablishment of conservative stress limits, 
the recognition of all significant prob- 
lems, close attention to design details, 
extensive theoretical and experimental 
stress analysis, close co-operation among 
designers, analysts, metallurgists, and 
manufacturing personnel, and the resolu- 
tion,of borderline cases individually after 
consideration of all factors, including 
schedules and consequences of mechanical 
failures. 

The authors are not satisfied with 
present design bases for stress limitation 
but are striving for improvement which 
must be accompanied by increased knowl- 
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edge in the fields of metallurgy and 
stress analysis. The fatigue behavior of 
metals subjected to strain cycling is 
being studied further under severe condi- 


tions, forexample. Further fundamental 
investigation, theoretical and experi- 
mental, of many additional problems is 
necessary. The aim of improved design 
bases is to provide more definite safety 
factors and a minimum of restraint on 
design because of ignorance of stresses 
and their effects on structures. 


Gas-Turbine Power 


A Study of Flame Stability Based on Re- 
action-Rate Theory, by E. A. DeZubay, 
Westinghouse Research Laboratories, East 
Pittsburgh, Pa. 1954 ASME Semi-Annual 
Meeting paper No. 54—SA-27 (multi- 
lithographed; available to April 1, 1955). 


Tue ability of a flame to exist in the 
sheltered wake of a_nonstreamlined 
body at very high fuel-air mixture stream 
velocities has long been known. The 
relatively recent development of turbo- 
jet and ramjet engines has focused at- 
tention on this phenomenon as a possible 
type of burner. 

In the following studies the geometry 
and flow conditions were made as simple 
as possible. Essentially, the effect of fuel, 
size, velocity, pressure, and fuel-air ratio 
on the flame-stabilizing ability of a 
nonstreamlined body were to be studied, 
since these variables are the most im- 
portant to the designers of practical com- 
bustion equipment. A circular disk 
perpendicular to the axis of, and con- 
centric with, a circular duct was chosen 
as simplest geometric configuration of a 


the velocity profile of the mixture 
stream entering the duct was flat. The 
range of variables tested is summarized 
in the following table: 


Fuel Propane Hydrogen 
Disk "/s, 1, a, '/s 
diam, 2 
in. 
Duct 1.32 and 2.75 1.32 
diam, ID 
in. 
Pressure, 31015 2106 
psia 
Velocity 600 875 
max, 
fps 
Temp, 550 * 30°R 550 + 30°R 
deg R 
Humid- 0.006 += 0.002 0.006 + 0.0015 
ity Ib water/Ib water/Ib 
dry air dry air 


The fuels used in the experiments were 
a commercial grade of propane containing 
a minimum of 95 per cent propane and 
no unsaturated hydrocarbons, and hy- 
drogen of 99.7 per cent purity. 

The blowout points for propane air 
mixtures of disk sizes from 1/4 to 2 in. in 
a 2.75 in. duct are presented in left dia- 
gram. On this curve the fuel-air ratio 
correlates with the independent varia- 
bles of velocity, pressure, and size in the 


form of 
W, 


—/ = fucl-air ratio at blowout 


Past 


© 500 DIAMETER DISK 
@ 250 DIAMETER DISK 


125 DIAMETER DISK 


P, = pressure in plane of disk, psia 
D = disk diameter, in. 


The blowout or stability points for 
hydrogen-air mixtures of disk sizes of 
1/,, 1/4, and '/s in. in a 1.32 in. duct are 
presented in right diagram. On this 
curve the dimensionless fuel-air ratio cor- 
relates with the independent variables of 
velocity, pressure, and size in the form of 


W, 
Ww, f P,,°-®! De.74 


An analysis similar to that used by 
Longwell and coworkers in which the 
limits of flammability are based on maxi- 
mum reaction possible in a homogencous 
chemical reactor shows good agreement 
between experiment and theory. 


Applied Mechanics 


Vibration of Triangular Cantilever 
Plates by the Ritz Method, by B. W. 
Andersen, North American Aviation, Inc. “a 
Downey, Calif. 1954 West Coast st Applied 
Mechanics Conference 4— 
APM-6 (in type: available to April 1, 
1955; to be published in the Journal of Ap- 
plied Mechanics). 


Usino the method published by Ritz 
in 1909, natural frequencies and corre- 
sponding node lines have been determined 
for two symmetric and two antisym- 
metric modes of vibration of isosceles 
triangular plates clamped at the base and 
having length-to-base ratios of 1, 2, 4, 
and 7 and for the two lowest modes of 
right triangular plates clamped along 
one leg and having ratios of the length of 
the free leg to that of the clamped one of 
2, 4, and 7. 

A nonorthogonal co-ordinate system 


i 


flame-holding system. The  fuel-air Vp = velocity through annular area 
mixture supplied to the duct was thor- formed by test duct and disk, 
oughly mixed and homogeneous, and fps 
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Stability characteristics of disks. 


2.75-in. duct. 
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Blowout points for 
propane air mixtures of disk sizes from 1% to 2 in. in 


100 200 300 400 500 600 700 


V = VELOCITY (FT/SEC 
PRESSURE AT DISK (PSIA) 


D =DISK DIAMETER (IN) 


Flame-stability Ppoemgeaion of disks using hydrogen-air 
mixtures at 535 deg R 
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was used which gave constant limits of 
integration over the area of the triangle. 
The co-ordinate transformation made it 
necessary to modify the functions used 
by Ritz in approximating deflections and 
to consider cross products in the integra- 
tion. The integration was done numeri- 
cally, using tables compiled by Young 
and Felgar in 1949. 

To check the accuracy of results, a 
solution was obtained to the problem of 
a vibrating cantilever beam of uniform 
depth and triangular plan view. 

The results obtained were found to be 
consistent with those obtained for the 
plates by using an cight-term series to 
approximate the deflections of the sym- 
metric plates (isosceles triangles) and a 
six-term series to approximate the de- 
flections of the unsymmetric plates (right 
triangles). 


A — Nomogram for the Ratios of 
Octahedral to Maximum Shearing 
Stresses and Its Physical Interpretation, 
by G. A. Zizicas, —— of California, 
Los Angeles, Calif. 1954 West Coast Ap- 
plied Mechanics Conference paper No. 
54—APM-9 (in type; available to April 1, 
1955; to be published in the Journal of Ap- 
plied Mechanics). 


A nomooramM constructed exclusively 
by means of straight lines is presented, 
giving the ratio of the octahedral to the 
maximum shearing stresses for all possible 
stress distributions in terms of the non- 
dimensional ratios of the two principal 
stresses to the one of maximum absolute 
value. 

The physical interpretation of the 
nomogram is discussed. It is shown that 
states of stress with constant ratio of 
octahedral to maximum shearing stress 
are represented by straight lines. 


Polyaxial Stress-Strain Relations of a 
Strain-Hardening Metal, by S. B. Bat- 
dorf, Mem. ASME, Westinghouse Electric 
Corp., East Pittsburgh, Pa., and Bernard 
Budiansky, Langley Aeronautical Labora- 
tory, Langley Field, Va. 1954 West Coast 
Applied Mechanics Conference paper No. 
54—APM-2 (in type; available to April 1, 
1955; to be published in the Journal of Ap- 
plied Mechanics). 


Tue authors assess a plastic stress-strain 
law of anisotropic strain-hardening type 
which they previously developed on the 
basis of explicit consideration of the poly- 
crystalline nature of metals andthe mecha- 
nism of plastic deformation. The as- 
sumptions made are reviewed, together 
with the successes and limitations of the 
theory. The authors indicate the lines 
along which they feel that improvement 
of the theory is to be sought. 
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Steady-State Vibrations of Beam on 
Elastic Foundation for Moving Load, 
by J. T. Kenney, Jr., Assoc. Mem. ASME, 
Sandberg-Serrell Corp., Pasadena, Calif. 
1954 West Coast Applied Mechanics Confer- 
ence gs No. 54—APM-8 (in type; 
available to April 1, 1955; to be published 
in the Journal of Applied Mochenicss.. 


Tus paper presents an analytic solution 
and resonance diagrams for a constant- 
velocity moving load on a beam on an 
elastic foundation including the effect of 
viscous damping. 

The limiting cases of no damping and 
critical damping are investigated. The 
possible velocities for the propagation of 
free bending waves are found and their 
relation to the critical velocity of the 
beam is studied. 


ASME Transactions for 
September, 1954 


Tue September, 1954, issue of the Trans- 
actions of the ASME, which is the Journal of 
Applied Mechanics (available at $1 per copy to 
ASME members; $1.50 to nonmembers) con- 
tains the following: 


Technical Papers 


Reflection of Flexural Waves at the Edge of a 
Plate, by T.R. Kane. (53—A-42) 

Forced Motions of Elastic Rods, by G. 
Herrmann. (53—A-59) 

Creep Tests of Rotating Disks at Elevated 
Temperature and Comparison With Theory, 
by A. M. Wahl, G. O. Sankey, M. J. Man- 
joine, and E. Shoemaker. (53—A-61) 

Elasticity of Cubic Polycrystals, by A. V. 
Hershey. (53—A-62) 

Plasticity of Face-Centered Cubic Poly- 
crystals, by A. V. Hershey. (53—A-63) 

Measurement of Mobility, by R. Plunkett. 
(53—A-45) 

Internal Damping of Machine Members, by 
A. W. Cochardt. (53—A-44) 

On Bending of a Flat Slab Supported by 
Square-Shaped Columns and Clamped, by S. 
Woinowsky-Krieger. (53—A-60) 

Impulsive Response of Beams in the Elastic 
and Plastic Regions, by W. T. Thomson. 
(54—APM-5) 

Abstracts of Papers Presented at the Second 
U. S. National Congress of Applied Mechanics. 


Design Data 


A Simple Nomogram for the Ratios of 
Octahedral to Maximum Shearing Stresses and 
Its Physical Interpretation, by G. A. Zizicas. 
(54—APM-9) 


Brief Notes 


Impulsive Loading on an Elastic Half- 
Space, by J. H. Huth and J. D. Cole. 

Influence of Primary Creep on Column Buck- 
ling, by F. K. G. Odqvist. 

Bending of Plates Bounded by Conics and 
Clamped, by S. Woinowsky-Krieger. 


On the Rate ot Growth of Fatigue Cracks, 
by F. A. McClintock and F. J. Ryan. 

Rounded Corner of a 90-Deg Elbow—Two- 
Dimensional Potential Flow, by Robert Lowy. 


Discussion 


On Previously Published Papers by L. A. 
Pipes; H. D. Conway; Morris Morduchow; 
and J. L. Bogdanoff. 


Book Reviews 


How to Order ASME Papers 


Copizs of ASME technical papers 
digested this month are available until 
April 1, 1955. Please order only b 

per number; otherwise the order will 
fe returned. Orders should be ad- 
dressed to the ASME Order Depart- 
ment, 29 W. 39th St., New York 18, 
N. Y. Papers are priced at 25¢ each to 
members; 50c to nonmembers. Pay- 
ment may be made by check, U. S. 
postage stamps, free coupons dis- 
tributed annually to members, or cou- 
pons which may be purchased from 
the Society. The coupons, in lots of 
ten, are $2 to members; $4 to non- 
members. 


Norg: No digests are made of ASME 

pers published in full or condensed 
in other sections of MecHanicaL 
ENGINEERING. 

Copies of all ASME publications are 
on file in the Engineering Societies 
Library and are indexed by the Engi- 
neering Index, Inc., both at 29 West 
39th Street, New York, N. Y. 

ASME Transactions and the Journal 
of Applied Mechanics are on file in the 
main public libraries of large industrial 
cities and in the technical libraries of 
engineering colleges having ASME 
Student Branches. 


ASME Order Department 
29 W. 39th St., New York 18, N. Y. 


Please send me the papers indicated 
by the following circled numbers: 


54—SA-2 54—SA-59 
54—SA-8 54—SA-62 
54—SA-15 54—SA-65 
54—SA-27 54—SA-67 
54—SA-30 54—SA-69 
54—SA-31 54—SA-70 
54—SA-32 54—SA-71 
54—SA-33 54—SA-72 
54—SA-34 54—SA-75 
54—SA-35 54—APM-2 
54—SA-37 54—APM-6 
$4—SA-57 54—APM-8 
54—SA-58 54—APM-9 


(JRemittance enclosed [_]Bill me 
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Comments on Papers 


Including Letters From Readers on Miscellaneous Subjects 


Joint Authorship 
of a Scientific Paper 


Comment by E. O. Hulburt! 


ATTENTION was drawn recently to the 
matter of joint authorship by W. For- 
stall, Jr., and W. F. Stokey,? Carnegie 
Institute of Technology. The article is 
excellent and well balanced. I agree 
wholeheartedly with many of the con- 
clusions and disagree just as whole- 
heartedly with others. Since many 
people work continually in co-operation 
with others and produce many reports 
and papers under joint authorship, the 
subject is of interest. 


Importance of Authorship 


For the purpose of discussion the fol- 
lowing points are lifted from the article: 

The question of authorship arises be- 
cause of the extreme professional impor- 
tance to the individual of having his 
mame appear as the author of a paper. 
Recognition, reputation, promotion, and 
salary often depend heavily on this factor. 

The author who makes the biggest 
contribution should be named first. 

In considering who qualifies for author- 
ship it must be remembered that a tech- 
nical paper is the product of an “‘intellec- 
tual” effort. Those who contribute 
materially in invention, independent 
judgment, qualify for authorship. 
Operations like typing, drawing figures, 
making calculations and measurements 
already planned do not qualify. How- 
ever, these suggested criteria are only a 
start and the subsequent questions of de- 
gree, like all such problems in human re- 
lations, involve boundaries that cannot 
be defined sharply. 

It is the job of the research director to 
suggest problems that need attention and 
to specify that certain ones be investi- 
gated but this administrative function 
does not in itself make him an author of 
any resulting paper. 

Now, to get to our discussion—is the 


1 Naval Research Laboratory, Washington, 


D.C. 

2"*When Should a Paper Have Joint Au- 
thorship?”’ by W. Forstall, Jr., and W. F. 
Stokey, Mecuanicat Enoingerina, vol. 75, 
November, 1953, pp. 875-876. 
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question of authorship ‘‘of extreme pro- 
fessional importance?’ Does the ‘‘rec- 
ognition, reputation, promotion, and 
salary’’ of a man depend heavily on his 
published papers? I believe that the 
answer to these two questions is clearly 
“‘yes’’ in many academic circles, but not 
so clearly ‘‘yes’’ in industrial and govern- 
ment institutions. I think that this 
should not be so, because it puts too high 
a premium on the written word. If it is 
so it is a fault in those who judge the 
man, or who promote him, or who raise 
his salary. 

There is no question that the written 
word is very valuable and that many a 
research or development is not complete 
until it is recorded in a report. (In this 
discussion ‘“‘published papers’’ include 
industrial, government, or departmental 
reports, classified or unclassified, as well 
as papers in technical magazines of na- 
tional societies.) But a written report 
is only a part of the work. Afterall, it 
is the work itself and its results that are 
important. And the written story about 
it giving the details and the conclusions 
must be recognized for what it is and not 
be overemphasized. Therefore a man’s 
work should not be judged entirely by 
his written articles or reports. If there 
is proper balance, the question of author- 
ship of an article or report does not as- 
sume such an acute form. 

We have used the word ‘‘balance’’ to 
indicate that there is an obligation 
on both sides. There is an obligation on 
those who judge the value of a man’s 
work to do so indeed with the aid of his 
written word, but also to look through 
this at the man and his work itself. 
There is an obligation on the man to 


write the report, because his work is not, 


finished until it is recorded on paper. 


Sequence of Authorship 


The author who makes the biggest 
contribution should be named first. I 
disagree violently with this, or rather, I 
think that the order of names is entirely 
trivial. I do not see any reason why the 
first or last position is the preferred one 
in a list of authors. I would suggest 
that the names be put alphabetically or 
euphonistically, or ad libitum. 


If there is a preferred position, for 
example the first, then the author who 
actually does most of the writing should, 
if he is a gentleman, put the other au- 
thor’s name in the preferred position. 
When I see a series of papers with a given 
author's name always in a certain posi- 
tion I draw my own conclusions. 

Who qualifies for authorship? I agree 
with the conclusion that no matter what 
criteria one puts down one becomes in- 
volved in boundaries that cannot be de- 
fined sharply, as in all such problems of 
human relations. In a large research 
laboratory the scientists are provided 
with many services and facilities all 
operated by people; those services which 
are concerned with the work itself, as 
machine shops, glass blowing, numerical 
computation, ships, airplanes, rockets, 
and large accelerators, and those services 
which are concerned with the preparation 
of the paper or report as typing, drafting, 
and editorial services. 

In most of these cases there is no prob- 
lem; the people who operate the services 
do not qualify, nor do they expect to 
qualify, as authors of the scientific papers 
and reports which their work has helped 
to produce. Ihave one thought here. Ifa 
man has made an unusually fine series of 
measurements, an extended series of 
numerical computations, or an unusually 
fine manipulation of an equipment, 
which has been crucial to the investiga- 
tion and there is doubt whether or not to 
include him as an author, it is best to lean 
over backward and to put him down 
wholeheartedly as author rather than to 
give him recognition by some dismal arti- 
fice as a footnote or a cheerful acknowl- 
edgement at the end of the report. 


The Group-Leader's Problem 


The leader of a group, or the director of 
a research, as a university professor or a 


section head at a research laboratory, 


encounters the problem of joint author- 
ship continually. Considering first, the 
university professor, let us assume that 
his professional business is to do research 
himself and to teach graduate students to 
do research. In the case of his own re- 
searches he may have no problem of 
joint authorship or in any case he can 
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deal with it on its own merits just as 
any other researcher. 

In the case of his students he is in a 
different position. Here he sets the 
student a problem; this means that he 
gives the student an idea to work out, 
perhaps one of his best ideas. Now an 
idea, a good idea, is a grain of gold; it is 
the stock-in-trade of the researcher. 
The student probably does not realize, 
or perhaps appreciate fully, what the 
professor has given him. But once 
the professor has given the idea to the 
student there is no retraction; it is the 
student's property to use as best he can, 
with, of course, directive help from the 
professor (here is where teaching comes 
in) until he is able to stand on his own 
fect. 

Some professors, I believe, pass out 
their ideas with strings attached to them, 
requiring, for example, that their names 
be included in any published reports. 
In some cases this method is justified; in 
others it may not be justified. 


Credit for Section Head 


The professional business of a section 
head at a research laboratory is to do 
problems of a research nature; I am in- 
cluding pure research, applied research, 
development, and test. The problems 
may arise from his own ideas, from those 
in his section, or from the outside. He 
assigns the problems to his various groups 
and to a greater or lesser extent provides 
advice, suggestions, personal aid, super- 
vision, and enthusiasm in the course of 
the work. Reports are prepared and he 
is faced with the question whether to 
include himself as author. In some 
cases he may feel that he has not contri- 
buted enough to qualify as author; and in 
other cases he may feel that he has made 
material contributions to the work but 
does not wish to push himself in, be- 
cause from one point of view he has only 
done what it was his business to do. 

I sympathize very much with him in 
this situation, because I think that many 
times the section head should be in- 
cluded among the authors of a report. 
Some sections print the section head's 
name at the bottom of the title page of 
all their reports; this may be a satis- 
factory solution but it seems rather rou- 
tine and almost meaningless. It is ap- 
propriate only in a laboratory report but 
would be out of place in a paper published 
in a magazine of a scientific society. 

I know of no really satisfactory solu- 
tion. Perhaps it is not an important 
matter. Perhaps a solution is to include 
the section head, or the group leader, as 
an author if he has contributed materially 
to the scientific aspects of the work, 
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and not to do so if he has not made such 
contribution. But who is to judge? 

Perhaps the workers themselves should 
suggest that their supervisor be included 
as an author when they feel that it is 
justified but perhaps they are not ex- 
perienced enough, or feel that it is not 
their place, to do this. 


Authors’ Closure 


The authors wish to thank Dr. Hulburt 
for his thoughtful and well-written con- 
tribution to the discussion of joint 
authorship. We are especially pleased 
that he understood so well the spirit in 
which we tried to present our ideas on 
this subject. 

We mentioned the professional pres- 
sures to publish merely as an important 

ctor working against a purely objective 

ecision on authorship. A discussion of 
the reasons for the existence of these 
pressures, the tendency to rate a man on 
the quantity rather than the quality of 
his papers, and the ability of a man’s 
publication history to reflect his real 
worth in teaching or in industrial or 
government research, is a somewhat 
separate topic well worthy of considera- 
tion in its own right. Dr. Hulburt’s 
suggestion of a double obligation in this 
regard is very well expressed. 


Principal Contributor First 


We proposed that the principal con- 
tributor be named first for at least two 
reasons. First, because we believe that 
this is the scheme most generally used 
and for most readers this is the interpre- 
tation which will be placed on the order 
of names. If every one would agree 
on a uniform plan, such as alphabetical 
order, this argument would be de- 
molished but we feel that the chances are 
slim for any such uniformity of practice 
and hence uniform and correct interpreta- 
tion on the part of the reader. 

Secondly, multiauthored papers tend 


Welding Tubes 
to Tube Sheets 
Comment by R. W. Bennett® 


Tue authors are to be complimented 
for the excellent review® they have pre- 


5 Chief Metallurgical Engineer, Alco Prod- 
ucts Division, American Locomotive Company, 
Dunkirk, N. Y. 

‘*Welding Tubes to Tube Sheets,"’ by H. A. 
Huff, Jr., and A. N. Kugler, Mecnantcat 
Enornesrino, vol. 76, May, 1954, pp. 421- 
425, 433. 


to be referred to by the name of the first 


author. This inevitably gives extra 
prominence to the man named first and 
we thought it reasonable that the princi- 
pal contributor have this advantage. 
Dr. Hulburt recognizes that an advan- 
tage exists (and the common interpreta- 
tion of name order) when he draws con- 
clusions from one man's name being re- 
peatedly first or last. 


Certain Criteria Needed 


We cannot agree with the suggestion 
that a purely manipulative job, even of 
superior quality, might warrant author- 
ship. The motion-picture industry has 
attempted to solve this problem by print- 
ing credits catalogued by function. The 
idea is sound but it was overdone until 
recognition was buried among a forest of 
names. As matters stand now with 
scientific papers, we do not see why 
proper mention, in the body of the article, 
of technical skill which made the work 
possible should be scorned as unworthy. 
One might speculate facetiously that if 
the present trend toward multiauthored 
papers continues, there may some day be 
more prominence in special mention in 
the article than in listing as an author. 
Seriously, if authorship listing is not to 
become a mere catch-all for credits, 
certain criteria should be agreed upon in 
a general way by the engineering 
and scientific community. Such criteria 
might also make easier the decision of 
the professor or the research director, 
whose problems concerning authorship 
are so well described in Dr. Hulburt’s 
last two paragraphs. 


W. Forstall, Jr.? 
W. F. Stokey.* 


3 Associate Professor, Department of Me- 
chanical Engineering, Carnegie Institute of 
Technology. Mem. ASME. 

‘ Assistant Professor, Department of Me- 
chanical Engineering, Carnegie Institute of 
Technology. Assoc. Mem. ASME. 


sented. The joint design (which in- 
cludes tube-sheet layout), welding proc- 
esses, and metals to be welded are cer- 
tainly the basic factors that must be 
carefully evaluated to join tubes to tube 
sheets satisfactorily for unfired heat- 
transfer equ‘pment. 

The generalized statement and discus- 
sion by the authors, ‘Welding of a joint 
in which the thicknesses of the members 
differ by more than a ratio of 4:1 is ex- 
ceedingly difficult and under some condi- 
tions may be impossible without burning 
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Heat exchanger containing Type 
304 tubes heliarc-welded to a Type 347 
tube sheet 


Fig. 1 


the thinner member,"’ indicates that the 
data presented are directed to the fabrica- 
tion of low-pressure exchangers having 
light gage tubes and tube sheets. For 
example, a 16-gage (0.065-in.) tube 
welded to a tube sheet roughly !/, in. 
thick would fall within the limits of this 


subjected to high operating pressures 
and other service conditions encountered 
in the power, chemical, petroleum, and 
atomic-energy installations. 

On the majority of heat exchangers and 
heaters, a rolled tube joint generally is 
considered adequate. Im recent years, 
however, for special service conditions, 
there has been an ever-increasing number 
of exchangers requiring the tubes to be 
welded to the tube sheets regardless of 
the material-thickness ratio. Such welds 
may fall into the category of seal welds or 
full-strength welds made by cither the 
metallic-arc or heliarc process. 

The authors state that if the tube sheet- 
to-tube thickness ratio exceeds 4:1, it 
will be necessary to resort to braze or 
braze welding. It has been our experi- 
ence that the metallic-arc and heliarc 
processes are more applicable and suitable 
for joining the tubes into heavy tube 
sheets than by brazing or braze welding. 
A typical example is shown in Fig. 1 of 
this comment. This exchanger consists 
of about 2500-'/;in. X 18-BWG type 
304 tubes heliarc-welded to a 3%/¢in. 


Authors’ Closure 


The authors are appreciative of Mr. Ben- 
nett’s comments which add materially to the 
data on this subject. In a general treatment 
of this subject, where the allotted space is 
limited, it is unfortunate that many details 
must be omitted or treated inadequately. 

This is the case in the matter of relative 
thicknesses of tubes and tube sheets. The 
statement in the paper, with respect to thick- 
ness ratios, is intended more as a caution than 
as a specific limitation. It must be appreciated 
that this is a general treatment of the subject, 
encompassing all metals used in heat exchang- 
ers. Therefore metal-thickness ratios are de- 
pendent, to some extent, upon the metals in- 
volved. Thickness ratio would be more 
severe with some metals, ¢.g., aluminum. 

This problem has been solved in many in- 
genious ways. One of these solutions in- 
volves the use of specially machined grooves, 
in the tube sheet around the tubes, to create 
‘lips’ at the juncture with the tubes. These 
lips or ridges provide, in effect, a joint the 
component parts of which are essentially 
the same thickness. This then is in line with 
the limitation thickness ratios and points up 


TUBE MATERIAL 
a4 
cere | x | x iar) x | x x |x| x | x — 
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« 
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Fig. 2 Tube and tube-sheet materials that have been fusion-welded for heavy heat-transfer equipment 


4:1 material-thickness ratio. Without 
doubt, the joint designs, welding proc- 
esses, materials, and their limitations dis- 
cussed in this paper are accurate when 
applied to joining tubes to tube sheets in 
low-pressure exchangers. Many of these 
limitations, however, are not applicable 
to heavy heat-transfer equipment that is 
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(X indicates no data available.) 


type 347 tube sheet. The material-thick- 
ness ratio in this case would be 75:1. 

Fig. 2 shows a chart of specific tube and 
tube-sheet materials having a thickness 
ratio of 15:1, or greater, that have been 
fusion-welded satisfactorily by the metal- 
lic-arc or heliarc process for heavy heat- 
transfer equipment. 


the fact that this is a real production problem. 

If this caution, as stated in the paper, en- 

ables a fabricator to avoid difficulty in this 

matter, then it will have served its intended 
se 


Hoff, Jr.”, A. N. Kugler.’ 
7 Air Reduction Sales Company, New York, 
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Reviews of Books 


And Notes on Books Received in Engineering Societies Library 


Design for Decision 


Dasiow vor Decision. By Irwin D. J. Bross. 
The Macmillan Company, New York, N. Y., 
1953. Cloth, 5 X 8'/, in., references, figs., 
index, viii and 276 pp., $4.25. 


Reviewed by Ercole Rosa, Jr.' 


Tas book brings to bear upon the 
problem of decision-making the results of 
study and investigation in many fields 
of science and practice. The approach 
is sound and general enough so that de- 
cision-making in any activity benefits 
from the analysis. 

It is widely recognized that the evalua- 
tion of alternative choices is an applica- 
tion of probability relationships: If I 
take this path, what is the likelihood 
that I will achieve my desired goal? 
This has led to the development of ex- 
tensive experience functions involving 
probability expressions for various types 
of situations. The most productive origi- 
nal thinking in this field was done by the 
late Abraham Wald.* Other important 
contributions have come from eccono- 
metricians, students of Game Theory, 
and from industrial engineers. The 
bulk of this work is involved and re- 
quires considerable formal preparation 
in mathematics and statistics for applica- 
tion. The author's great contribution 
is the summarization and the presenta- 
tion of these developments in a form 
which permits those with minimal 
preparation in these fields to derive real 
benefit and satisfaction. Even the field 
of cybernetics makes its appropriate con- 
tribution to the more effective handling 
of decisions. 

The work covers each of the phases 
and aspects of decision-making. It in- 
cludes a study of decision-making prac- 
tice in the pase with reference to different 
periods, different cultures within those 
periods, and to the interaction of the 
culture upon decision-making practice. 
Prediction, probability, sampling, and 
statistical inference are throughly dis- 
cussed in their relationship to decision- 
making. Data, measurement, and the 
construction of models receive consid- 


1 Assistant Professor of Management, Hof- 
stra College, Hempstead, L. I. Assoc. Mem. 
ASME. 

* Statistical Decision Functions,” A. 
Wald. John Wiley and Sons, Inc., New York, 
N. Y., 1954. 
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Library Services 


Enoresrino Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 


The Library also bibli- 
ogtaphies, maintains and photo- 
stat services, and can provide microfilm 


copies of any items in its collection. 

dress inquiries to Ralph H. Phelps, 
Director, gineering Societies Pi 
og 29 West 39th St., New York 18, 


erable attention. Sequential decision- 
ing, already formalized in its applica- 
tion to quality control, is examined in 
its application to the solution of complex 
managerial problems. The section on 
values—subheaded ‘‘The values of science 
and the science of values’’—contains many 
Provocative statements concerning the 
measurement of utility and its relation 
to decision-making. The annotated bib- 
liography provides many opportunities 
for those who wish to pursue further the 
challenging ideas concerning decisioning. 


Books Received in Library... 


Anti-Faiction Brartnos. By Hudson T. 
Morton, 815 Wildt Street, Ann Arbor, Mich., 
1954. 395 p., 11'/, X in., spiral binding. 
$7.75. A comprehensive treatment of types, 
sizes, | characteristics, and criteria of 
selection, intended for designers, manufac- 
turers, engineers. Included is material on 
typical applications and mountings, load- 
computation formulas, and tables of fits, stand- 
ard shoulder heights, and dimensions of mat- 
ing parts. There is also information on past 
and present manufacturers. Bibliographies 
are included. 


Artiriciat Fieres. By R. W. Moncrieff. 
John Wiley & Sons, Inc., New York, N. Y., 
second edition, 1954. 455 p., 89/4 X 5°/, in., 
bound. $6. The subject is covered in five 
main divisions: The structure and ties 
of fibers in general; regenerated cellulosic 
and alginic fibers; regenerated protein fibers; 
synthetic fibers; and processing of fibers. The 
history, chemical nature, manufacture, proper- 
ties, dyeing, and uses of each type are dis- 
cussed. Coverage has been extended to in- 
clude new fibers, new methods of dyeing, addi- 
tional material on staple blending, and a cha) 
ter on economic and social aspects of artificial- 
fiber production. 


Dieser Enoine Cataroc, Volume 19, 1954- 
1955. Edited and published by Rex W. Wad- 


man. Diesel Engines, Inc., Los Angeles, Calif. 
390 13*/4 X 108/, in., bound. $10. 
Details on the engines and auxiliary equipment 

uced by the major manufacturers are given 
in this book. New designs and developments 
of the past year have been added to this edition 
and the accessories section has been ¢ . 


Execraic Power Transmission. The Power 
System in the og State. By John Zabor- 
szky and Joseph W. Rittenhouse. Ronald 
Press Company, New York, N. Y., 1954. 676 
X 6%/,in., bound. $12.50. Designed 

as a textbook and a reference work for 
acticing engineers. Partial contents are the 
ic structure of power systems; inductive 
and capacitive reactances; conductor resist- 
ance; corona; constants of underground 
cables; B ney in the steady state; volt- 
age an ety | regulation; power- 
system economics. erences are given after 
many of the sections of the text. 


Exsments or Foop Volume 2. 
By Milton E. Parker. Reinhold Publishing 
Corporation, New York, N. Y., 1954. 360p., 
91/4 X 6'/, in., bound. $8.50. In this vol- 
ume, fundamentals of the design, construction, 
methods, and equi t for food processing 
are considered. Unit operations—cleaning, 
coating, drying, etc.—are discussed in three 
sections covering assembly, preparation, and 
conversion of raw materials. The first volume 
was concerned with origins, properties, and 
classifications of foods, the scope and extent of 
the industry, and refined-foods processing. A 
third volume will discuss operations. 


TEN IN DER FeinwerxTecanix. (Konstruc- 
tionsbiicher, No. 13.) Karl-Heinz Sieker. 
Springer-Verlag, Berlin, Germany, 1954. 166 
p-» 9 X 6'/s in., pa 21 DM. Design of 
precision parts in relation to mass-production 
techniques and properties of materials. Sec- 
tion 1 on metal components covers forming and 
shaping by cutting, stamping, casting, and 
powder metallurgy. Section 2 on nonmetallic 
components deals with laminating, molding, 
and ceramics. Many diagrams and practical 
examples are included. 


Green Lear Guipe. National Reference 
Guide for the Patent Field. Field Publi- 
cations, Port Washington, N. Y., 1954-1955 
edition. 64 p., 9 X 6 in., paper. $2. Re- 
vised and enlarged listings of some 600 com- 
panies, classified by fields of interest, provide 
inventors with a guide to firms now producin 
or looking for many types of inventions. 
separate section explains functions of govern- 
ment services and publications in the patent 
field and gives a table showing how to date a 
patent from its number. 


Inpustrraiat Strorcniometry. Chemical Cal- 
culations of Manufacturing Processes. a 
Warren K. Lewis, Arthur H. Radasch and H. 
Clay Lewis. McGraw-Hill Book Company, 
Inc., New York, N. Y., second edition, 1954. 
429 p., 9°/s X 6'/, in., bound. $7.50. The 
purpose of this book is to introduce the plant 

ator and student to the techniques of 
analysis and interpretation of technical infor- 
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mation on industrial processes involving chemi- 
cal reactions. Techniques of computation in- 
volved in combustion problems and in the sul- 
phur, nitrogen, lime and cement, fixed alkali, 
metallurgical, and ceramic industries are 
treated. There is a design-problem chapter. 


Evatuation Maernops. By Charles 
alter Lytle. Ronald Press Company, New 
York, N. Y., second edition, 1954. $07 P-» 
91/4 X 6'/,in., bound. $7.50. The subject is 
treated analytically with each chapter cover- 
ing a functional step in setting up a plan for 
job evaluation: policy and organization; 
methods and techniques; selecting job char- 
acteristics; job analysis, rating, and classi- 
fication, etc. New applications and 
cedures are taken into account and there is a 
new chapter on wage-incentive methods. 


Operations To Mop- 
BRN Manacement. Graduate School of 
Business Administration, Harvard University, 
Cambridge, Mass., 1954. 120 p., 11 X 8!/2 
in., paper. $10. This report, written to aid 
management in evaluating the possibilities of 
applying the methods of operations research to 
specific situations, discusses the need, his- 
torical development, and applications of the 
method in planning production, setting time 
standards, etc. Separate chapters describe the 
methodology and the relation of computers 
to the subject. A selected bibliography is 
included. 


Papers or Witsur aND Waicut. 
Volume 1: 1899-1905; Volume 2: 1906-1948. 
Edited by Marvin W. McFarland. McGraw- 
Hill Book Company, Inc., New York, N. Y., 
1953. 1278p.,9!/, X 6'/,in., bound. $25./2 
vol. All papers of the Wright brothers rele- 
vant to the evolution of the airplane and the 
principles of flight are included, as well as 
purely biographical material which contrib- 
utes to continuity or sheds light on aviation 
affairs. Arrangement is chronological with 
volume 1 covering 1899-1905, volume 2, 
1906-1948. Appendixes summarize and inter- 
pret significant subjects such as wind-tunnel 
experiments, propellor theory, etc., and there 
is a bibliography of published writings of the 
Wrights. 


Practicat Pipine 
Frow. By W. A. Thomas, 2742 Philadelphia 
Avenue, Pittsburgh, Pa., 1953. 188 p., 9 X 
6'/2 in., loose-leaf binder. $25. Presents the 
author's method—based on model tests and 
available results of full-scale tests—for rapid 
checking of results obtained by more detailed 
methods of analysis of thermal stress and re- 
actions in piping systems. Related topics are 
also treated in sections on flow of liquids, eco- 
nomical pipe size, pumping data, flow of steam, 
and other subjects. Supplementary pages re- 
cording changes in mettle are to be issued. 


Principces or ExperiMENTAL Stress ANALY- 
sis. By Mark B. Moore. Prentice-Hall, Inc., 
1954. 146 p., X im., bound. $4. 
Sankenenast principles are examined and the 
relative usefulness and difficulty of some of the 
more common techniques are evaluated, with 
emphasis on the use of the electric strain gage. 
Suggested laboratory experiments are arrange 
in sections corresponding to the chapters of 
the text. The book is intended as a text for a 
one-semester undergraduate course. 


Quatity Controt. By Norbert L. Enrick. 
Industrial Press, New York, N. Y., second 
edition, 1954. 181 p., 91/4 X 61/, in., bound. 
$4. Retains the character of the first edition— 
a manual for the practical man. The revision 
consists of the addition of a second part deal- 
ing with additional control charts for varia- 
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bles, control charts for defectives, and for ac- 
ceptance + and with the analysis of 
variance. ¢ latter subject is handled in a 
modified form suitable for the beginner. 


Revation oF Propertizs To Microstruc- 
ture. American Society for Metals, Cleve- 
land, Ohio, 1954. 270 p., 91/4 X 6!/, in., 
bound. $5. Twelve papers review the knowl- 
edge of the field, recent research on inter- 
actions of dislocations with structural ele- 
ments, and applications to alloy design. Spe- 
cific subjects considered are structure-sensitive 
properties, grain boundaries, brittle fracture, 
corrosion, and magnetic properties. Refer- 
ences are listed after each paper. 


Resipvat Stresses Metars Matar 
Construction. Edited by William R. Os- 
7 Reinhold Publishing Corporation, 

ew York, N. Y., 1954. 363 p., 91/4 & 61/4 
in., bound. $10. Twenty-two papers by spe- 
cialists, prepared for the Ship Structure Com- 
mittee by the Residual Stress Committee of the 
National Research Council. The papers cover 
a wide range of subjects related to the origin, 
magnitude, and distribution of stresses in struc- 
tures and machines, with emphasis on possible 
contributions of stresses to fracture. There 
are separate bibliographies for each paper and 
a list of general sources. 


Srraucrurs or (Mono- 
graph and Report Series, No. 1). By William 

ume-Rothery and G. V. Raynor. Institute 
of Metals, London, England, third edition, 
1954. 363 p., 89/4 X 3, in., bound. $5.50. 
The present edition, like the first, 1936, is 
written on an elementary level and deals 
mainly with the structure and composition 
limits of single phases. Topics covered in- 
clude electronic background, crystal structure 
of elements, atomic radii, primary metallic 
solid solutions, intermediate phases in alloy 
systems, and imperfections in crystals. A new 
section on steel and cast irons has been added, 
and the complete text brought up to date. 


Surrace Protection AGainst Wear AND 
Corrosion. American Society for Metals, 
Cleveland, Ohio, 1954. 461 p., 91/4 X 61/s 
in., bound. $6. The first part of this book is 
a summary of techniques and metallurgical 
facts that aid craftsmen, technicians, and engi- 
neers in minimizing surface wear of metallic 
materials. Among the sses deale with 
are plating, metal spraying, hard facing, etc. 
The second part contains eight lectures on sur- 
face protection against corrosion, covering 
economics, and various types of 
coatings. chapter has references. 


Symposium On Fivorascent X-Ray Spectro- 
orapnic Anatysis. (Special Technical Publi- 
cation, no. 157.) American Society for Testing 
Materials, Philadelphia, Pa., 1954. 68 p., 
9 X 6 in., paper. $1.75. The six papers in- 
cluded cover basic theory and fundamentals, 
x-ray intensity and chemical composition, 
multichannel recording, the examination of 
metallic materials, and methods of analyzing 
stainless steels and minerals. 


STROMUNGSLEARE. By Bruno 
Eck. Springer-Verlag, Berlin, ermany, 
fourth edition, 1954. 422 p., 9°/s K 6%/s 
in., bound. 29.4019M. This treatise on hy- 
drodynamics covers the basic principles of 
various types of flow at considerable length, 
with particular attention to the influence of 
friction. These ie ap are then utilized in 
the analysis of blade and propeller action, air- 
foils, cavitation, etc. ¢ motion of solid 
bodies in a flowing medium, such as in dust 
collectors and pneumatic conveyers, is con- 


sidered. There is a final chapter on flow- 
measuring methods and apparatus. 


Rerresner ror Pro- 
FEssiONAL Enoineers License. By John D. 
Constance, 625 Hudson Terrace, Cliffside Park, 
N. J., 1954. Various paging, 8'/: X 11 in., 
paper. $3.25. This separate publication is 
a revision and enlargement of the section on 
the subject in the author's Refresher Notes. 
Additions have been made which are intended 
to increase the value of the material to exami- 
nation candidates in all states. There is a new 
section on air conditioning, and other subjects, 
for ee om heat transfer, are treated more 
extensively. 


“Timino” Bett Dative Hanp- 
spook. By Richard Y. Case. McGraw-Hill 
Book Company, Inc., New York, N. Y., 1954. 
189 p., 8'/2X 53/,in., bound. $3.50. Provides 
the designer with engineering data needed for 
incorporating timing-bele drives in new or re- 
designed machinery and equipment. Infor- 
mation is given on the design and construc- 
tion of betes and pulleys, length and width 
calculations, and applications in a variety of 
ficlds—automotive, electronic, machine tool, 
etc. An appendix includes drive-selection 
tables, formulas, and installation pointers, 


TRANSACTIONS OF THE SYMPOSIUM ON FLUID 
Mecnanics anp Computino. (First Sym- 

sium on Applied Mathematics.) American 

athematical Society and Office of Ordnance 
Research, U. S. Army, Interscience Pub- 
lishers, Inc., New York, N. Y., 1954. 243 p., 
10'/, X 7 in., bound. $5. Various topics in 
the fields of mathematics, fluid mechanics, 
mathematical physics, and computer tech- 
niques are considered in fourteen separate 
papers. Among the papers are several on tran- 
sonic flow and several on shock waves. Most 
papers include a list of references. 


Water Hammer. Its Cause, Magnitude, 
Prevention. By Oscar G. Goldman. Colum- 
bia Graphs, Columbia, Conn., 1953. 116 p., 
9'/, X 6'/s in., bound. $5. The purpose of 
this book is to give engineers a solution for all 
cases of water hammer. Methods of calculat- 
ing surge intensity and suggestions for desi 
that will eliminate the destructive effect of the 
phenomenon are developed from the concept 
that water hammer is due to the expansion and 
compression of the material in which the 
effect is produced. 


Wave Motion anv Vipration Tueory. 
(Proceedings of Symposia in Applied Mathe- 
matics, Volume §.) American Mathematical 
ere McGraw-Hill Book Company, Inc., 
New York, N. Y., 1954. 169 p., 10'/4 7'/s 
in., bound. $7. The fifteen papers included 
deal with various aspects of four topics: sta- 
bility of fluid motions, hydrodynamic waves, 
diffraction and shattering problems, and vibra- 
tion theory. Bibliographies accompany cach 
paper and there is a combined index. 


Werxstorr-Hanpsucn unp Eisen. 
Edited by Verein Deutscher Eisenhiittenleute, 
prepared by Karl Daeves. Verlag Stahlcisen, 
third edition, 1953. Various paging, 8°/, 7 
in., loose-leaf binder. 78 DM. A concise, 
authoritative compilation of basic data on the 
properties, uses, and testing of stecls; each 
chapter written by an expert under the guid- 
ance of the Materials Committee of the VDE 
and with the co-operation of steel producers 
and consumers. ¢ volume is divided as 
follows: generalities; properties and their 
testing; iron and steel types, their production 
and composition; steel types for specific appli- 
cations; steel treatment and testing. 
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ASME NEWS 


Tentative Program 


MONDAY, NOVEMBER 29 


8:00 a.m. 
Registration 


9:30 a.m. 
Applied Mechanics (1) 


Shell Theory I 

Influence Coefficients for Hemispherical Shells 
With Small Openings at the Vertex, by G. D. 
Galletly, David Taylor Model Basin (Paper No 
54-—A-4) 
Membrane and Bending Analysis of Axisym- 
metrically Loaded Axisymmetrical Shells, by G 
Horvay and I. M. Clausen, General Electric Co. 
(Paper No. 54-—-A-8) 
Loaded Distribution at the Intersection of Several 
Coaxial Axisymmetric Shells, by Herbert Becker, 
New York University (Paper No. 54—-A-43) 
Buckling of Sandwich Cylinders Under Combined 
Compression, Torsion, and Bending Loads, by 
Chi-Teh Wang, R. J. Vaccaré6, and D. F. De Santo, 
New York University (Paper No. 54—-A-102) 
Small Rotationally Symmetric Deformations of 
Shallow Helicoidal Shelis,? by Eric Reissner, 
Institute of Technology (Paper 

o. 54 


9:30 a.m. 


Aviation (1)—Materials Handling (1)— 
IAS (1)—-SAE (I)—NSIA (1)—TAG (1) 


The Role of the Turboprop and Turbojet 
Transports 


Opening Remarks: Brig. General J. P. Doyle, 
USAF, Washington, D. C. 

Economics of Possible Future Transport Airplanes 
year Study), by 7. V. Jones, Northrup 
ircraft, Inc! 


Panel Discussion; Turboprop Versus Tur- 
bojets 
Schairer, Boeing Co 
Hoekstra, Aircraft ngineering Division, 
General Electric Co. 


R. S. Hall, General Motors Corp 
Bayless, Research and Con- 


9:30 a.m. 
Fuels (1) 
al Small and Medium-Sized Industrial 
eam-Plant Designs’ 


Steam Plan Deets for the Small-Sized Industrial 


_ ‘See box on page 855. 
* Presented by ut title only. 
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Influence of Science and Engineering on Modern 
Civilization 1954 ASME Annual Meeting Keynote 


t Investment and Opera Costs, by C. EZ. 
Rodenburg and James Brown, Ford, Bacon 
and Davis, Inc. (Paper No. 54—A-116) 
Continuity of Design to Control Steam-Plant In- 
vestment and Operating Costs' 


9:30 a.m. 
Hydraulic (1) 


Pumps and Pump-Component Performance 
Pumping Hermetically Sealed Systems, b ‘ 
Cametti, Electric Corp. ( 

No, 54—A-11 

Design and » of Small Canned Motor 
Pumps, by A. J. Mei, nen Electric 
Corp. (Paper No. 54——A-1 


Water-Lubricated clot Devel ent, by 
W. M. Wepfer and E. J. Cattabiani, estinghouse 
Electric Corp. (Paper No. 54—~A-121) 
9:30 a.m. 

Petroleum 
Design Features in Heat Exc’ ers, by W. E. 
Glausser and J. A. Cortright, C. F. Braun & Co. 
(Paper No. 54—A-62) 
Work, The M. W. Kellogg Co. 
(Paper 
9:30 a.m. 


Lubrication (1)—Railroad (1) 

Load Capacity and Time Relations for Squeeze 
Films, by Ff. R. Archibald, Arthur D. Little, Inc 
(Paper No. 54-—A-50) 
Preliminary Investigation of Minimum Oil-Fee4 
Rates for im in Journal 

» by Dudley D. Fuller, Columbia Uni- 
versity, ‘an Bano Ld.» General Electric 
Co, (Paper No. 54—A-107) 
Bearing- Material Evaluation for Railroad Use, by 
G. M. Robinson, The Franklin Institute Labs. 
(Paper No. 54—~A-110) 


9:30 a.m. 
Fluid Meters (I) 


Flow Measurement Under Abnormal Con- 
ditions 

Coefficients of Standard OtGoes at Reynolds 
Numbers Between 4 and 50,000 

Special Devices for Flow Measurement at Low 
Reynolds Numbers! 

Prepared Disqagsion of Papers 1 and 2 With 

pl tal Informati 


Effect of aocipnies Vibration on the Water Flow 
Throw Sharp-Edged Concentric 
ASME Orifice in a One-Inch pe, by C. B. 
Haughton, Jr.. AVCO Mfg. Corp., and R. E. 
United Aircraft Corp. No. 54— 


Continuity of Design to Control infnomiel Steam- 


With Notes on the Engineering Profession 


Significant Program Designed to Lead the Way in 
Several Avenues of Engineering. 
Hotel Statler, New York, N. Y., Nov. 28—Dec. 3. 


Headquarters: 


9:30 a.m. 
Education (1)—Management (1) 
Accreditation and the Mechanical 
Engineer 
Accreditation— What Is It All About?’ 
How Can Mechanical Engineers Contribute?’ 
Curriculum Inspection Experiences' 


9:30 a.m. 
Boiler-Feedwater Studies (I) 
Chemical Treatment for Corrosion Control’ 


Hydrazine for Boiler-Feedwater Treatment 
by Richard Harshman and Eric R. Woodward, 
oo Chemical Corp. (Paper No. 54— 


9:30 a.m. 

Mechanical Pressure Elements 
Theories on Bourdon Tubes’ 
Sensitivity and Life Data on Bourdon Tubes! 


The Influence of the Shape of the Cross Section 
on Behavior of Bourdon Tubes? 


9:30 a.m. 

Corrosion and Deposits From Combus- 
tion Gases—Power (I) 

Lower Flue-Gas Exit Temperatures Through Re- 

moval of Solids Ahead of the Air Preheater' 


The Sign Aspects of an Electrostatic Precipitator 
so oe of Fine Solids Ahead of the A 
eater 


12:15 p.m. 
President's Luncheon 
2:30 p.m 


Applied Mechanics (II-A) 


Shell Theory II 


Cylindrical Shells: Energy, Equilibrium, 
Addenda, and Erratum, by £ Kennard, David 
Taylor Model Basin (Paper No. 54—A-10) 

The Effect of a Surrounding Fluid Medium on the 
Propagation of Pressure Waves in a Fluid-Filled 
Elastic Tube, by M. C. Junger, Harvard Uni- 
versity (Paper No. 54—A-93) 

Remarks on Donnell’s Equations, by Joseph 
Kempner, Polytechnic Institute of Brooklyn 
(Paper No. 54—A-28) 

The Accuracy of Donnell’s Equations, by Nicholas 


J. Hof, Institute of Brooklyn 
(Paper No. 54—-A-105) 
2:30 p.m. 
Applied (II-B)—Machine 
Design (1) 
Theory of Machines 


Acceleration in Mechanisms, by R. T. Hinkle, 
Ching-U Ip, and J. S. Frame, Michigan State 
College (Paper No. 54—A-33) 


MECHANICAL ENGINEERING 
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Sonthenis of the Surfaces of Friction Skew Gears,’ 
University of California (Paper 
o. 


A for Lower-Pair Mecha- 
nisms,*by J. Denavit and R. S. Hartenberg, North- 
western University (Paper No. 54—A-34) 

Oil Streamlines in Bearings,? by C. F. Kettle 
borough, University of Melbourne, Melbourne, 
Australia (Paper No. 54—A-23) 


2:30 p.m. 
Aviation (II)—Materials Handling (II) 
—IAS (I1)—SAE(II)—NSIA (II)— 
TAG (II) 


Military Air Transports 
(Paper to be announced) 
— C-130 Turboprop Military Trans- 


2:30 p.m. 

Fuels (11)—Power (I1)—Air-Pollution 
Controls 

The Mechanism of Separation in the Louver-Type 

Dust Separator, b ) ‘olion, Battelle Me- 

morial Institute No. 54—A-117 

A Study of Spreader-Stoker Reinjection 

Cleveland Co-Operative Meteorological and Air- 

Pollution Program’ 


2:30 p.m. 
Hydraulic (II) 


Pumps and Pump-Component Performance 
Model Tests of the 84-In. Tracy Pump! 


Through Flow in Concentric Annuli of Final Clear- 
ance b.. - and Without Relative Motion of the 
es 


Predicting Performance of Regenerative 
Pumps 

An Hypothesis of the Fluid D: ic Mechanism 
of Regenerative Pumps, by A. Wilson, Massa- 
chusetts Institute of Technology; J. A. Oelrich, 
Worthington Corp.; and M Santalo, Massa- 
chusetts Institute of Technology (Paper No 
54—A-59) 

Relationship of Regenerative Pump Performance 
to Casing Geometry, by ilson, Massa 
chusetts Institute of Technology; J. A. Oelrich, 
Worthington Corp; and M. A. Santalo, Massa 
chusetts Institute of Technology (Paper No. 54— 

) 


2:30 p.m. 

Lubrication (11)—Metal Processing (1) 
The Friction Process in Metal Cutting, by Jain 
Finnie and Milton C. Shaw, Massachusetts In- 
stitute of Technology (Paper No. 54—A-108) 
Scoring Characteristics of Thirty-Eight Different 
Elemental Metals in High-Speed Sl Contact 
With Steel, by A. E. Roach, C. L. zeit, and 
R. P. Hunnicutt, General Motors py (Paper 
No. 54—A-61) 

Frictional Characteristics and Surface Damage of 
Thirty-Nine Different Elemental SI 
Contact With Iron, by C. L. Goodseit, R. 
Hunnicutt, and A. E. Roach, 
Corp. (Paper No. 54—A-53) 


2:30 p.m. 
Fluid Meters (II) 


Flow-Measurement Research 
Results of Tests on Eccentric and Segmental 
Orifices in 4 Through 14-In. Lines! 
Effect of a Globe Valve in A 
Orifice-Meter Accuracy, by ur 
E. J. Foltz, and C. Gregory, Wpnitadelphie 
Naval Base ‘(Paper No. 54——A-122) 
Flow * Saturated Boiler Water Through Knife- 
Edge Orifices in Series, by onroe, Jr., 
Cornell University (Paper No. 54—A- 118) 
Some Notes on Recently Published Experiments 
on Orifice Meters: 


2:30 p.m. 
Education (I1)—Management (II-A) 


tposium: Accreditation Procedures and 


§ 
the. Professional Respon:ibility of Mecheni- 
cal Engineers 


Panel Members: 
H. L. Hasen, Massachusetts Institute of Tech- 


nology 
K. B. McEachron, Jr., General Electric Company 


J. H. Davis, Stevens Institute of Technology 


1 See box on this page. 
2 Presented by title only. 
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Preprint Orders | 


Onty preprints of numbered ASME 
papers will be available November 1. 
Some of these papers may not be availa- 
ble in time to permit your receiving 
them in advance of the meeting. Your 
order will be mailed only when the com- 
plete order can be filled unless you re- 
quest that all papers available ten days 
before the meeting be mailed at that 
time. Please order only by paper num- 
ber; otherwise the order will be re- 
turned. The final listing of available 
technical papers will be found in the 
issue of MecHanicat ENGINEERING Con- 
taining an account of the meeting. 

Preprints of ASME papers may be ob- 
tained by writing to the ASME Order 
Department, 29 West 39th Street, New 
York 18, N. Y. Papers are priced at 25 
cents each to members; §0 cents to non- 
members. Payment may be made by 
check, U. S. postage stamps, free cou- 
pons, or coupons which may be pur- 
chased from the Society. The coupons, 
in lots of ten, are $2 for members; $4 for 
nonmembers. 

Preprints of unnumbered papers, listed by 
title only in the tentative program, are 
not available because the review of these 
manuscripts had not been completed 
when the program went to press. The 
author's name and preprint number will 
appear with paper title in the final pro- 
gram (final program available only at 
meeting) as well as the issue of Mz- 
CHANICAL ENGINGERING containing an 
account of the meeting, if the paper is | 


recommended for preprinting. 


Chalmers Kirkbride, Houdry Process Corpora- 
tion 
S.C. Hollister, Cornell University 


2:30 p.m. 
Boiler-Feedwater Studies (II) 


Chemical Deaeration of Water—The Use of 
y J. Leicester, Admiralty 
Materials ng ‘Dorset, (Paper No. 54— 


Iron and Copper Pickup With Neutral- 
Amin 

Experiences at Springdale Station U; Various 
Chemicals as Oxygen Scavengers’ mad 


2:30 p.m. 

ASME Research Activity—Management 
(II-B) 

Proposed Research on Properties of Steam! 


Progress Report on Research in Heat Conductiv- 
ity of Gases! 


Proposed Program on Ergonomics (Human Engi- 
neering)! 
4:00 p.m. 

Tea Dance 
4:45 p.m. 

Business Meeting 
6:30 p.m. 
Wood Industries Dinner and Session 

Toastmaster: Charles R. Nichols, Jr., L. B. 


Ramsdell Co., Gardner, Mass. 


Woodworking as a Hobby for Engineers 
Engineers Need a Hobby' 
What Equipment Is Available for the Woodwork- 
ing Hobby?! 


Some Home-Workshop Products—How to Use 
the Small Power Tools? 


The Wood Industries Division is staging an 
innovation at the Annual Meeting. It is 
motivated by the widespread ‘‘Do it yourself” 
theme and is based on the well-recognized fact 
that engineers are too serious-minded and do 
not play enough. Instead of regular and 
formal technical papers, there will be a sym- 
posium on the general topic of ‘Woodworking 
as a Hobby for Engineers.’’ Speakers will be 
Ray DuBrucq, president of the Association of 
Manufacturers of Woodworking Machinery; 
John Fenchen of the Statler Hotels Staff, who 
made such a hit with his exhibit of woodshop 
products a couple of years ago at a meeting of 
the ASME Metropolitan section; and Thomas 
D. Perry, the veteran of the Wood Industry 
Division activities. 


8:00 p.m. 
Applied Mechanics (III-A) 


Anelasticity 
Anisotropic Loading Functions for Combined 
Stresses in the Plastic Range,' by L. W. Hu and 
Joseph Marin, Pennsylvania State University 
(Paper No. 54--A-9) 
Prediction of Creep-Deflection and Stress 
tribution in Beams From Creep in > by 
W. N. Findley, Brown oy” and 
Pocsatek, American Machine & Co., 
(Paper No. 54——A-5) 
Fracture of Inoculated Iron Under Biaxial 
Stresses, by J, Cornet and R. C. Grassi, University 
of California (Paper No. 54—-A-47) 
The Formation of a Conical Crater in a Thin 
Plastic Sheet,* by Ww. T Thomson, University of 
California (Paper No. 54—A_ 36) 


8:00 p.m. 

Fuels (111) —Gas Turbine Power (1) 
Suppression of Burner Oscillations by Accoustical 
Dampers! 

Hi, of a Flame Held by 
a Bluff Body, b E. Moreen, General Electric 
Co., and W. E. (Paper No. 54—A.-66) 


8:00 p.m. 
Fluid Meters (III) 


Flow-Measurement Research 
The Dall Flow Tube! 
Two and Three-Dimensional Flow of Air Throu 


Sonic Orifices, by A. Weir, Jr., J. Louis York, 

and K. B. Morrison, University of Michigan 

(Paper No, 54——A-112) 

On the Theory of Discharge Coefficients for 

Flow Meters and Venturis, 
M. A. Rivas, Jr., and A. H. Shapiro, Massa- 

Institute of Technology (Paper No. 


8:00 p.m. 
Il) —Management 
Panel: tees the Engineer—W hose 
Job Is 1%?” 
Moderator: Robert Nelsen, General Electric Co. 
Panel Members: 


Education: David L. Arm, University of Dela- 
ware; Industry: D. F. Pratt, Cincinnati Milling 
Machine Company 


8:00 p.m. 
Machine Design (I11)—Applied 
Mechanics (III-B B) Boiler de (I) 


Rational Thickness Design for Pressure Vessels, 
by P. M. Stafford, Seuth Dakota School of Mines 
and Technology (Paper No. 54--A-84) 

Bracing Rectangular Tanks, * L. D. Jennings, 
Electric Corp. (Paper No. 54—-A- 
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9:30 a.m. 
Applied Mechanics (IV) 
Elasticity I 
@ggrectmate Stress Functions for Triangular 
edges, by K Bureau of 
Reclamation (Paper A-l 
Therma! Shock on a Circular ~ 


of an Elastic Half Space, by pucky, 
Polytechnic I institute (Paper No. 54— 
) 


Determination of Therma! Stresses in Three-Ply 
Laminates, by A. J. Durelli, Minois Institute of 
Technology; and C. H. Tsao, University ef Cali- 
fornia (Paper No. 54—A-27) 
Further Work on the Genera! Three-Dimensional 
Prob by M. M. Frocht, Ulinois 
Inst: tute of Technology, and Roscoe Guernse 
Jr., General Electric Co. (Paper No. 54—A- i 
Stress-Concentration Factors in Shafts With 
seneee* Holes as Found by the Electroplating 
ethod,*? by H agoya University, 
Nagoya, Japan; and F. Sato, Tohoku University, 
Sendai, Japan (Paper No. 54—A 88) 
Studies on Scabbing of Solids Under Explosive 
Attack, by K. B. ogerg, Stockholm, 


The Disposal of Radioactive Wastes, by Abel 

Wolman, Johns Hopkins University, and Arthur 

E. Gorman, U. S. Atomic Energy Commission 

— of Reactor Development (Paper No. 54— 


9:30 a.m. 


Metal Processing (II) 

Residual! Grinding Stresses in Hardened Steel, by 
R University of Pittsburgh (Paper 

—A-56) 
The , of Residua! Stresses in 
Hardened Ground Steel, by L. V. een M. J. 
Sinnott, and J. C Tobin. University of Michigan 
(Paper No. 54-—-A-52) 
9:30 a.m. 

Management (I1V)—Production En- 

gineering (I) 

Industrial Applications for Linear and Nonlinear 
Programming! 


Program of In ent Activi- 
for Optimum ormance, by L. E. Saline, 
General Electric Co. (Paper No. 54—A-58) 


Formal Models for Programming—Some Ob- 


(Paper No. 54-—A-95) 


9:30 a.m. 
Aviation (II1)—Materials Handlin 
(I1I)—IAS_ 


(III) 


Civil and Military Transports 
The Boeing 707 Turbojet Tanker Transport! 
The Convair C-131 Turboprop Transport! 
stamens HD-32 (High-Aspect Ratio) Trans- 


9:30 a.m. 

Fuels (IV)—Gas Turbine Power (I11)— 
Railroad 

Heat-Processing Combustible Materials b ie 


Temperature Gas Generation and by 
me Impingement! 


Flame-Stabilized Oxy-Fuel Burners’ 
9:30 a.m. 


Hydraulic (111) 


Hydraulic Turbines 
Hydraulic-Turbine Design Problems, b 4 
Parmakian, U. S. Bureau of Reclamation 
No. 54-—A-68) 

The Stability of Umbrella-Type Vertical Water- 

Wheel Generators! 

Ultrasonic Measurement of Hydraulic-Turbine 
iacharge, by W. B. Hess, Safe Harbor Water 
‘ower Corp.; R. C. Swengeli, and S. K. Waldorf 

(Paper No 54 ~A-5A) 


9:30 a.m. 
Machine Design (III) 
Stresses and Deflections in Eccentrically Loaded 


Gear Teeth, by Joseph Marin and Robert Shenk, 
Penasylvania tate University (Paper No 54—A. 


The Influence of Tap-Drill Size and Le 

the Strength of Tapped ole, 

J , Jr., National Twist Drill & 
o.; and J Cook, National Machine Prod- 

ucts Co No. 54-—A_-85) 

The Design of the Clutch,’ by 

M. J. Cohen, ollege, London, 


England (Paper 
9:30 a.m. 
Oil and Gas Power (1) 
er namics in the Inlet System of a Four-Stroke 
le-Cylinder Engine’ 
Centrifugal Scavanged, Two-Cycle Engines! 


9:30 a.m. 


Safety Energy—Power 
ail 

Safety Considerations in the Operation of 
Nuclear-Power Reactors 

General Criteria for Safe Reactor Design and 

Operation: 

a Safety Procedures in Reactor Operation, by 

R. L. Doan, Phillips Petroleum Co. (Paper No. 

04—-A-71) 

A_ Reactor Emergency— With Improvements 

Adopted as a Result’ 


ay box on page 855 
* Presented by title only. 
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9:30 a.m. 


Instruments and Regulators (1) 
Predictor-Control Optimalizes Control-System 
‘ormance' 


Slack Diaphragms' 


9:30 a.m. 
Heat Transfer (1) 


Thermal Properties 
Compressibility Deviations for Polar Gases' 


Total Norma! Emissivity on Air- 
craft Materials Between 100 F and 800 F' 


Thermal Conductivity and Its Variability With 
Temperature and Pressure, by L. S. Kowalczyk, 
University of Detroit (Paper No. 54—A-90) 
12:15 p.m. 
Fuels Luncheon 

Speaker: Daniel P. Barnard, Deputy Assistant 
Secretary of Defense for Research & Develop- 
ment, Washington, D. C 
Subject: Evolving Patterns in Fuels and Energy 
12:15 p.m. 

Nuclear Energy Luncheon 
12:15 p.m. 

Heat Transfer Luncheon 


Toastmaster: H. B. Nottage, Project Manager, 
Propulsion Research Corp., Santa Monica, Calif. 
Speaker: Avolcat Taylor, University of California 


Subject: Applica ‘of Heat-Transfer Analysis 
to the Human Bod 
2:30 p.m. 

Applied Mechanics (V-A) 


Elasticity II 


Further Problems in Orthotropic Plane Susee by 
em D. Conway, Cornell University (Paper N. 


Distribution in a Rotating 
lateral Triangular Johnson, “4 > 
Solving Highly Complex Elastic Structures in 
Easy Stages, by Gabriel Kron, General Electric 
Co. (Paper No. 54-——-A-25) 

On the | Equation for Beam 
Defiection,' b . Scott and D. R. Carver, 
Kansas State Codes | (Paper No. 54—A-35) 
Application of the Electronic Differential Analyzer 
to the Oscillation of Beams, Including Shear and 


Rotary Inertia,? by C. E. Howe, Oberlin College; 
and M. Howe, University of Michigan (Paper 
No. 54—A.-18) 
Problems of Plant Mostieny for Reinforced 
Boundaries, by J. R. M. Radok, Aeronautical 
Research Laboratory, Australia 
(Paper No. 54—A-92) 
2:30 p.m. 
Applied Mechunics (V-B)-—Heat Trans- 
fer 
Theory of Heat 


Temperature Distribution and Efficiency of a 
Heat Exc’ er Using Square Fins on Round 
Tubes, by Zabronsky, Ford Instrument Co. 
(Paper No. 54—A-12) 

Laminar-Diffusion Boundary Layer—A_ Re- 


view, by Kurt Berman, General Electric Co. 
(Paper No. 54—A-29) 

Heat-Transfer Measurements in an Inexpensive 
Supersonic Wind Tunnel’ 


2:30 p.m. 

Aviation (1V)—Materials Handlin 

(IV)—IAS (IV) SAE (IV)—NSIA (IV 
—TAG (IV) 


Rotary-Wing and Air-Cargo Handling 
The Bell Model 61' 
Military Cargo-Handling and Air-Pack Develop- 
ments 
Marine Corps Helicopter Operations’ 


2:30 p.m. 
Hydraulic (IV) 


Cavitation Damage 


Recent Investigations of the Mechanics of Cavita- 
tion and Cavitation Damage, by Robert ]. Knapp, 
Seton) Institute of Technology (Paper No. 


On the Mechanism of Cavitation Damage, b 

M S. Plesset, California Institute Techuology, 
and A. T. Ellis (Paper No. 54—A-76 

Cavitation Pitting by ~ Chemica) 
Action From Impacts, by Irving Taylor, The 
Lummus Co, (Paper No. 54—A-109) 


2:30 p.m. 
Machine Design (I1V)—Applied 
Mechanics (V-C) 


Problem and — Solutions, by 
Gohn, Bell Telephone Laboratories (Paper 
No. 54—A-87) 

A Theory e- Dome e Accumulation in 
Steel, by D. enr right-Patterson Air 
Development (Paper No. 54—A-77) 


A Fatigue-Testin, ing Machine Capable of Inducing 
Com lex Stress-Time Relations in Its Specimens, 
by W.L. Starkey and S. M. Marco, Ohio State 
University (Paper No. 54—A-80) 


2:30 p.m. 
Oil and Gas Power (II) 


General Technical Committee Meeting on 
Turbocharging of Two-Cycle Internal- 
Combustion Engines 
Panel Members 


L. Carletti, Brown-Boveri Corporation 

C. A. Chamberlain, Clark Brothers 

R. F. Miaskiewicz, Elliott Company 

Rudolph Birmann, DeLeval Steam Turbine Com- 


any 
Welson Reed, Cooper-Bessemer Corporation 


2:30 p.m. 
Safety (11) —Production Engineering (II) 
Industrial Noise and the Mechanical 


Engineer 
Impact of Industrial Noise on the Economy of 
Industry’ 
Nolse—What IT Is—How IT Acts' 
i ing A h to Controlling 


vy 


M 
Noise’ 
2:30 p.m. 

Metal Processing (III) 
The Effect — Wheelwork Conformity in Pre- 


cision G 


onal Cutting, b H. Weiner, Columbia Uni 
versity (Paper We: 54—A-65) 
ic Stability Criteria for Tool Vibration in 


Two Degrees of Freedom? 


2:30 p.m. 
Management (V) 
Administration—What, How, and 
y i 


E. eering Administration of the Factor of 
ety in a Manufacturing Company’ 
Engineering Administration in a Small Company’ 


2:30 p.m. 


Instruments and Regulators (II) 
An s ental Study of Two-Dimensional 
oe Through Valve-Type Orifices, by 
Massachusetts Institute of Tech- 
(Paper No. 54—A-45) 


MECHANICAL ENGINEERING 


4 Method of Estimating Dynamic Characteristics 
Physical Systems, by Sidney Lees, Massa- 
chusett Institute of Technology (Paper No. 54— 


2:30 p.m. 
American Rocket Society (I-A) 


Low-Temperature Components 
Static Seal for Low-Temperature Fluids' 


A New Helium-Ref: x System for Produce 
tion and Storage of Propeliants' 


Hydrazine Logistics! 
Static Seals for Missile Applications’ 


2:30 p.m. 
American Rocket Society (I-B) 


Combustion 
Stabilized Flames in Turbulent Free Jets' 
The Structure and tion of 
Turbulent Flames in Speed Flow! 
The Mechanism of Burning of Composite Solid 
Propellants' 
Propagation of Flame Kernels and Turbulent- 
Flow Fluids' 


2:30 p.m. 
Power (IV) 


Turbogenerators 


Accuracy and Results of Steam-Consumption 
on Medium Steam-Turbine-Generator 


Experience in Testing Large Steam-Turbine Gen- 
erators in Central Stations 

Close-Coupled Cross-C Ar 

for Compact Large 
Generator Units! 


High-Temperature Steam-Turbine Components 


2:30 p.m. 
Gas Turbine Power (III) 


Recent Progress in Treatment of Residual Fuels’ 

for Gas Turbines’ 

Railway-Mounted Gas-Turbine Power 
nt! 


5:00 p.m. 
Roy V. Wright Lecture 


Speaker: The Hon. Thomas C. Desmond, Senator, 
ork State 


6:30 p.m. 
Hydraulic Old Timers’ Dinner 


Presiding: R. M. Watson, Director of Research, 
The Worthington Corp., Harrison, N. J. 


230 p.m. 

Applied Mechanics Dinner 
Presiding: N. M. Newmark, chairman, ASME 
Applied Mechanics Division; R esearch Professor, 
Structural Engineering, University of Illinois, 
Urbana, Ill. 


8:00 p.m. 
Management (VI) 
The Engineering-Administrative Procedures in 
an Engineering Compan 
Engineering Applied to ‘keting! 


8:00 p.m. 

Instruments and Regulators (III) 
ANew Type of Orifice Flowmeter for Compressi- 
ble Flui 
A Study of Ambient-Temperature Effects on a 
Gas-Filled Thermal System for Pneumatic- 
Balance Instruments' 
Considerations wr Gear-Train Design’ 

David D. Acker and A. H. Mach Meyer, 
North American Aviation, i. (Paper No. 54— 


8:00 p.m. 
Power (V) 


Boiler Developments 
Superheater Metal- u--Tomeeratuse Evaluation, by 
J. Parmakian and Sellers, Riley Stoker 
Corp. (Paper No. 54—A-68) 

Principles of Boiler Design ter High Steam Tem- 
peratures! 
Radiant Superheater Design and Experience’ 


1 See box on page 855. 
* Presented by title only. 
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} and High-Pressure Boiler De- 
8:00 p.m. 
Production Engineering (II1)—Machine 


Design (V)—Metal Processing (1V)— 
Materials Handling (V 


Automation 
Automation—A Versatile Production Tool! 


The Contribution of the Transfer Machine to 
Automation! 


Metals Engineering (1) 
Some Properties of the Heat-Affected Zone I 
Arc-Welded Type 347 Stainless Steel, by Z. 
Nippes, H. awrousek, Rensselaer techets 
Institute; and W. L. Fleischmann, Knolls Atomic 
Power Laboratory. (Paper No. 54—A-57) 
Properties of High-Strength Stainless-Steel 
Weldments for Pressure-Shell Application’ 
Stress-Rupture Strength of Type-347 Stainless 
Steel Under Cyclic Temperatures' 


WEDNESDAY, DECEMBER 1 


Registration 
9:30 a.m. 


Applied Mechanics (VI) 


Impact and Vibrations 
Experimental and Theoretical Study of Trans- 
verse Vibration of a Tube Containing Flowing 
Fluid, by R. H. Long, Jr., University of Maryland, 
(Paper No. 54—A-22) 

An Approximate Theory of Lateral Impact on 
Beams, by B. A. ley, Columbia University 
(Paper No. 54—A-24) 

Forced Motions of Timoshenko Beams, by 
George Herrmann, Columbia University (Paper 
No. 54—A-6) 

Plastic-Rigid Analysis of a Special Class of 
Problems Involving Beams Subject to Dynamic 
Transverse Loading,? by Margaret 4 ‘onroy, 
Purdue University (Paper No. 54—-A-1 

The Stress oe of Vibrating Compressor 


Blades,’ Schnitiger, The STAL Co., 

Finspong, (Paper No. 54-—A-21) 

9:30 a.m. 

Aviation (V)—American Rocket Society 
(II-A)—IAS (V)—SAE (V) 


An Introduction to the Thermal Problems 
of Turbojet Engines for Supersonic Propul- 
sion 


Supersonic Aircraft Propulsion! 

Effect of Supersonic Flight on Power-Plant In- 
stallation System! 

Melting of Bodies Due to Aerodynamic Heating! 


9:30 a.m. 
Hydraulic (V) 


Compressor Theory and Design 
Secondary Flow in Axial-Flow Turbomachinery' 


A Method for Analyz the Stresses in Cen- 
trifugal Impellers! 


9:30 a.m. 

Machine Design (VI) 
Machine-Tool Automation, by K. O. Tech, The 
Cross Co. (Paper No. 54—A-82) 

Influence of Automation on Machine-Tool De- 

» by F. R. Swanson, Sundstrand Machine 
Tool Co. (Paper No. 54—A-81 ) 

D Bependehtiy and Safety Into Transfer 

eu, by J. H. —_ Greenlee Brothers 

& Co. (Paper No 54—A-78 


9:30 a.m. 

Metal Processing (V) 
Temperature Distribution at the Tool-Chip Inter- 
face, by Kenneth J. Trigger and B. Chao, 
University of Illinois (Paper No. 54—~A- 115) 
Cutter Design and hovtection, for Face-Mil 
Cast Iron and Steel, by O. W. Boston, Gein 
of Michigan; and W. . Gilbert, General Electric 
Co. (Paper No. 54—A- 51) 


9:30 a.m. 


Power (V1) 
ifferent of Collectors and 
ency in 
Dust vt and the Characteristics of 
Characteristics of Fly Ash Affecting Collector 
Performance' 
formance on Pulverized Fuel-Fired 
Boilers' 


hi lation to Size and 
Types 

Dust 
Some Factors Fiy-Ash Collector Per- 
Steam-Piping Design to Minimize Concentra- 
tions 


9:30 a.m. 
Gas Turbine Power (I1V)—Fuels (V) 


Operating Experience With Units for Power 

Generation 
Evaluation of Corrosion Resistance of Gas-Tur- 
bine Blade Materials 
The Influence of a Chemical and Physical 
Factors on the Formation of Deposits From 
Residual Fuels' 


9:30 a.m. 
Heat Transfer (III) 


Symposium: Economics of Heat-Exchanger 
Design and Operation 
Approximate Methods for Selection, and 
Pricing of Steam Surface Condensers, by W. 
Ellingen, Allis-Chalmers Mfg. Co. (Paper ie 
54—A-127) 
Economic feveg of Shell and Tube Heat Ex. 
changers, N. C. aton and P. A. Taxter, 
The MW. Kellogg Co. (Paper No. 54——A-128) 
Optimum Desi of Shell and Tube Heat Ex- 
changers, by 1. Cichelli and M. Brinn, K. 1. 
du Pont de Nemours and Co, Inc. (Paper No. 
54—A-125) 


9:30 a.m. 
Production Engineering (IV)— 
Management (VII) 


Operations Research 

Retaitios of Operations Research and General 
ut! 

Operations Research and Its Application to Pro- 

duction Scheduling! 

Operations Research and Its Application to Pro- 

duction Engineering' 


9:30 a.m. 

Metals Engineering (I1) 
Biaxial Plastic Stress—Strain Relation of a Mild 
Steel for Variable Stress Ratios 
Effect of Sequence on the Coefficient of Friction 
in Cold-Drawing Low-Carbon Steel and 2S-O 
Aluminum Rods (Part 3),! by Harry Majors, Jr., 
University of Alabama (Paper No. 54-—-A 114) 


A Rational! Analysis of Uniaxia! Fatigue' 


9:30 a.m. 
American Rocket Society (II-B) 


Testing 
A Versatile Ignition-Delay Tester for Self-Igniting 
Rocket Propellants' 
Ppnemiont Environmental Testing of Airborne 
Electronic Components! 
A Method for Environmental aes Rocket- 
Engine Systems and Componen 
A Review of a New Water-Flow chest Facility for 
et Engines’ 


9:30 a.m. 
American Rocket Society (II-C) 
Design 
Some New Aspects of Liquid-Bipropellant Rocket- 
Engine La 
Red A y Phe e 
sign Concept! 
Time-Dependent Strength of Materials’ 
Aerodynamic Design Problems of High-Altitude 
Rockets! 
Simplifications of Rockets Through the Use of 
Mul Components 


sand Delusions as a De- 


12:15 p.m. 
Honors Luncheon 


— 
: : 
8:00 p.m. 
ave), 
8:00 a.m. ee 
ad 
: 
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2:30 p.m. 

Applied Mechanics (VII-A) 

Elasticity and Vibrations 

Gravitational Stresses in a Circular 
on Concentrated Support, by Yi-Yua 
ington University (Paper No. 54— A 
Harmonic Oscillations of Nonlinear i 
of-Freedom Systems, by 7. C. Huang, Interna- 
tional Harvester Co. (Paper No. 54—A-19) 
Frictional Vibrations, by David Sinclair, Johns- 
Manville Research Center (Paper No. 54—A-46) 
Application of Saint Venant's Principle in Dy- 
namical Problems,’ by & Pa Boley Columbia 
54- 30) 


University (Paper No 


2:30 p.m. 
Applied Mechanics (VII-B)—Hydraulic 
(VI-A) 


Fluid Dynamics and Plasticity 
Two-Dimensional Flow About Half Bodies Be- 
tween Parallel! Walls, by J. P. Breslin, Gibbs & 
Coz, Inc. (Paper No. 54—A.-3) 

On Turbulent Jet by ST of Two Gases at Con- 

stant Temperature, by University of 

Maryland (Paper No 54- 

P. G. Hodge, Jr., Polytechnic Institute 

(Paper No. 54--A-06) 

The Elastic-Plastic Stress popatee Within a 

Wide Curved Bar Subjected to Pure B cating, b 

B. W. Shaffer and R. N. House, Jr., New he 4 

University (Paper No. 54—A-094) 


2:30 p.m. 


Aviation (VI)—American Roc 
Society (III-A)—IAS (V1)—SAE 


Thermal Barrier: Effects on Equipment 
and Accessories 

Equipment Problems in High-Speed Aircraft! 

Tpepenet and Equipment Cooling in Supersonic 


Human Problems Associated With H Speed 
and High-Altitude Flight' > 


2:30 p.m 
Hydraulic (VI-B) 
Topics in Fluid Dynamics 
The Mechanism of Cavitation Inception and the 
Related-Scale-Effects Problem! 


Turbulent Flow at the Entrance Sa nm of a Pipe, 
by, D. Ross (Paper No. 54—A-8' > 


An E 
2:30 p.m. 
Power (VII) 
Effect of Stack Heights on Gas Dispersion 


Prediction of Ground Concentrations Resulting 
From the Emission of Stack Gases 


Economic C 
2:30 p.m. 

Gas Turbine Power (V) 
Operating Experience on General-Electric Gas 


The Development of the First Gas-Turbine 
Mechanical-Drive Locomotive! 
2:30 p.m. 


Heat Transfer (IV) 
Symposium: of Heat-Exchanger 
Design and Operation 

Heaters--A User's Viewpoint 
Arnow, Philadelphia Electric Co. Paper 
Ne 54-—A-12' 
The of Heat-Exchanger Design! 
Optimum Heat Transfer for Minimum Thgenal 
Stress in Nuclear-Reactor Shells, by F. P. 
Durham, University of Colorado (Paper No. 54— 
A-126) 
2:30 p.m. 
Production Engineerin (Vv)— 
Management (VIII 
Quality 
Inspection Procedures for the Acceptance or Re- 
jection of Incoming Steel Shipments' 


Interpretation of Ultrasonic Tests Through the 
Use of Statistical Quality-Control Techniques’ 


1 See box on page 855. 
* Presented by title only. 


858 


The Application of Statistical Techniques to Sim- 
ple Fixed Gage Design’ 
2:30 p.m. 
Metals Engineering (III) 

The Significance of Strain as the Mechanism in 
Therma!-Fatigue Behavior‘ 

uantitative Evaluation of Thermal-Shock Re- 
sistance! 
Approximate Solution to Thermal-Stress Prob- 
lems in Hollow Cylinders With Heat Transfer at 
Outer and Inner Radi: 


2:30 p.m. 
American Rocket Society (III-B) 


Rockets 
Track- Borne Test Vehicles’ 
Cc t-Test Missile’ 
Structural Feedback on the Viking Rocket’ 
Remetepeent of a Stabilization System for Viking 
ock 
Supersonic Research Sleds and Track Facilities' 
Performance Analysis of Short-Range, High- 
Velocity Ballistic Rockets’ 


2:30 p.m. 
American Rocket Society (III-C) 
Design 
Pumping Hydrogen Peroxide’ 
A General Enthalpy—Enthropy-Temperature Dia- 


am for Gases and Mixtures Thereof and Some 
eee in Rocket Thermodynamic Calcula- 


“Methes of Determining the Unidirectional 
Transient Heat Flow at a Sag Interface 
Applied to a 40-Mm Gun Barrel 


Vibration Program! 
Which Way Is Up?' 
Flow Separation in Supersonic Nozzles’ 


2:30 p.m. 
Railroad (I11)—Fuels (VI) 


xperience With Dual-Circulation 
Boilers Using 100 Per Cent Make-Up! 

CO Boiler and Fluidized-Bed Steam Su ry = 7 
on Sinclair Refining Company’s New Fluid Unit at 
the Houston Refinery, by O. FP. Campbell and 
N. E. Pennels, Sinclair Refining Co. (Paper No. 
54—A-20) 


9:30 a.m. 


Gas Turbine Power (V1) 
Structural Design Problems in Gas-Turbine En- 
gines 


Gas-Turbi Bucket O : Experi and 
Bucket and Wheel-Design Method” 
9:30 a.m. 

Heat Transfer (V) 


Exchanger Theory 
Perturbation Solutions for the Periodic-Flow 
Thermal Regenerator, by L. L. Jones, Jr., and 
D. H. Fax, Westinghouse Electric Corp. (Paper 
No. 54—A-130) 
Hydraulic Analogy for Multipass Crossflow Heat 
Exchangers’ 
Measurement of Mean-Fluid Temperatures’ 


$:30 a.m. 
Metal Processing (VI) 


Plastic Working of Metals—lIntroduction to Panel 
Discussion, by W. S. Wagner, E. W. Bliss Co. 
(Paper No. 54—A-64) 


Panel Discussion on Plastic Working of 
Metals 
9:30 a.m. 
American Rocket Society (IV-B) 


Combustion 


Further Combustion Studies in Rocket Motors' 
A Mon on the Problem of Combustion In- 
stability Li iquid-Propellant Rocket Motors' 
bastion ae Indicated Fluid Dynamics and Com- 
bustion as Indicated by an Opposing Jet in Tur- 
ent Fl 
Experimental and Theoretical Studies in Hetero- 


N.&W. Coal-Fired Steam-Turbine-Electric Lo- 
comotive (Descriptive)! 
N.&W. Coal-Fired Steam-Turbine-Electric Lo- 
comotive (Performance)! 
7:00 p.m. 
Banquet 

Speaker: J. R. Dunning, Dean < Engineering, 
Columbia University, New York, N. Y. 
10:00 p.m. 

President's Reception 


THURSDAY, DECEMBER 2 
8:00 a.m. 


Registration 
9:30 a.m. 
Applied Mechanics (VIII-A) 
Elastic Stability 


Buckling of Continuous Columns, by H. C. 
Perkins, Cornell porter (Paper No. 54—A-32) 
Lateral Buckling of Asymmetrical Beams, by 
~ University of Illinois (Paper 


No. 54—A 
A Refinement of the Theo of Rings 
Uni- 


Under Uniform Pressure, 

versity of Illinois (Paper No 

9:30 a.m. 

Aviation (VII)—American Rocket 
Society (IV-A)—IAS (VII)—SAE 


(VII)—Applied Mechanics (VIII-B) 


Thermal Barrier: Effects on Aircraft 
Structures 

The Therma! Barrier—Structures' 
Some Structural Aspects of Thermal! Flight, by 
Geosge Gerard, New York University (Paper No. 
54—A-40) 
Problems in the Design of Aircraft Subjected to 
High Temperature, by F. Steinbacher and 
L. Young, Lockheed Aircraft Corp. (Paper No. 
54—~A-100) 
9:30 a.m. 

Power (VIII) 


Industrial Power Plants 
Boiler in Industrial-Power 


9:30 a.m. 
American Rocket Society (IV-C) 


Space Flight 
tal Step Rocket in Free Space’ 
ested Trajectory-Control System for a 
ite-Rocket Vehicie' 
Study for a Three-S 
mbodying Piloted Recoverab' 


The I 
A Su 
Satel 


P timinary De 
Satellite Rocket 
2s' 

The Role of Rocket Aircraft in High-Altitude Re- 
search! 

9:30 a.m. 


Railroad (IV) 
Free-Piston Gas-Turbine Prime Movers—A Re- 
view of Basic Principles, by A. J. Ehrat, Baldwin- 
Lima-Hamilton Corp. (Paper No. 54—A- 67) 
Possibilities of Burning Cheaper Fuels in Diesel 
Locomotives' 


9:30 a.m. 
Materials Handling (VI) 
Equipment for Automation— The Automatic Tong! 


9:30 a.m. 
Rubber and Plastics (1) 


Shock Isolators 
Symposium: Vibration and Impact Isola- 
tors 


The Effect of Pulse Shape on Simple Systems 
Under Impulsive Loading' 
Determination of Shock-Isolator Performance, 
by J. P. Walsh and R. F. Blake, Naval Research 
Laboratories (Paper No. 54—A-39) 
jpoast and Longitudinal-Wave Transmission, b 

L. Smith, Raymond Concrete Pile = 
(Paper No 5i-—A 42) 


12:1y p.m. 
Members and Students Luncheon 


2:30 p.m. 
Applied Mechanics (IX) 


Plate Theory 
Bend of Orthogonally Stiffened Plates, by 
W. H. Hoppmann, 2nd, Johns Hopkins University 
(Paper No. 54—A-31) 


MECHANICAL ENGINEERING 


| 


Axially Symmetric Flexural Vibrations of a 
Circular Disk' 

The Effect of Bitigsie Holes on the Bend of 
Thick Plates, by P. M. Naghdi, Coens of 
Michigan (Paper No. 54—A 26) 

Stresses Due to Diametral Forces on a Circular 
Disk With an Eccentric Hole, by A. M. Sen Gupta, 
Bengal College, West Bengal, India 
(Paper No. 54——A 

The Root Section of a Swept Wing-——A pate 
of Plane Elasticity, by B.C. Hoskin and J. 
Radok, Aeronautical Research Laboratory, 
bourne, Australia 


2:30 p.m. 
Aviation (VIII) 


Turbojet Components 
Problems in Evaluation and Maintenance of ot 
Engine Fuel-Metering Accessories, by L. 7 
Wilson, Bureau of Aeronautics, Navy cok 
ment (Paper No. 54—A-70) 
Computer-Controlled Hydraulic Drive for Engine 
Simulation’ 


2:30 p.m. 


Power (IX) 


Marine Session 
Four Years’ Stationary Operation of Marine 
Boilers’ 
Application of Marine-Type Power 


Operating Experience—Salt River 
Power District 

Marine Boilers in Stationary Service—Number, 
Types, and Pertinent Operating Characteristics! 


2:30 p.m. 

Gas Turbine Power (VII) 
Gas-Turbine Exhaust-Heat Recovery! 
Experimental Cooling of a Radial-Flow Turbine’ 


A Method of Aerothermodynamic De of 
Multistage Reaction Turbines’ 


2:30 p.m. 
Heat Transfer (VI) 


Boundary Layer 
Experimental Determination of the Thermal En- 
trance Length for the Flow of Water and of Oil in 
Circular Pipes’ 
Turbulent Heat Transfer and Friction in the En- 
trance Regions of Smooth Passages’ 


An Approximate Solution of Compressible Tur- 

bulent Boundary-Layer Development and Con- 

were Heat Transfer in Convergent Divergent 
ozzles 


2:30 p.m. 
Metal Processing (VII) 
Stresses and Strains in Cold-Extruding 2S-O 
Aluminum! 
A Re-Evaluation of Surface Finish' 


2:30 p.m. 
American Rocket Society (V) 


Panel: Space Flight 


2:30 p.m. 

Railroad (V) 
Realistic Goals for Railway Passenger-Car De- 
sign, by 7. C. Gray, Pullman-Standard Car Manu- 
facturing Co. (Paper No. 54—A-49) 


Heavy-Capacity Freight Cars’ 


2:30 p.m. 
Materials Handling (VII) 
Des: of Materials-Handling Machine—the 
Load-O-Mat 
Plant-Layout Problems! 
2:30 p.m. 
Rubber and Plastics (II)—Machine 
Design (VII) 
Vibration Isolators 


Experimental Fochalgne for Predicting D 
Properties of Rubbers, by R. C. Dove and Glenn 
Mur phy, lowa State College (Paper No. 54—A-41) 
Vibration—Shock Control—A Design Tool! 
fn Aspects of Rubber Progress, June, 
1 August, 1954' 


1 See box on page 855 
2 Presented by title only. 
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2:30 p.m. 
Boiler Code (I1) 

Endurance Testing of Expansion Joints, by 
Walter Samans, consulting engineer, and Leo 
Blumberg, Pennsylvania Military College (Paper 
No. 54—A-103) 
Stresses From Radial Loads in Cylindrical Pres- 
sure Vessels, by P. P. Laard, Cornell University 
(Paper No. 54—A-191) 
The Design of Vertical Pressure Vessels Sub- 
to Applied Forces, by Elmer O. Bergman, 

F. Braun and Co. (Paper No. 54——A-104) 
pahete re Used for Selecting Stress Values for 
the ASME Unfired Pressure Vessel Code' 


7:00 p.m. 
American Rocket Society Honors 
Dinner 
8:00 p.m. 


Heat Transfer (VII) 
Forced Convection 


The Influence of Curvature on Heat Transfer to 
Incompressible Fluids, by Frank Kreith, Lehigh 
University (Paper No. 54—A-55) 

Heat Transfer and Pressure Drop for Viscous 
wifes” Flow of Oil-Air Mixtures in a Horizon- 
ta 

Methods in Forced-Convection 

ow! 


8:00 p.m. 

Effect of Temperature on Metals 
Carbon-Molybdenum Steel Steam Pipe After 
100,000 Hours of Service, by R. J. Sinnott, 1. A. 
Rohrig, Detroit Edison Co.; and qi W. Freeman, 
A. I. Rush, University of Michigan (Paper No 
54—A-73) 

Investigations Into Blade-Root Fixings of High- 
Temperature Steels' 

The Effect of Stress Concentration on the Fatigue 
of N-155 Alloy at Elevated Temperatures' 

The Effect of Notches on the Rupture Strength of 
Heat-Resistant Alloys at Elevated Tempera- 
tures! 

Properties of Cast Iron at Elevated Tempera- 
tures—A Progress Report' 


FRIDAY, DECEMBER 3 


8:00 a.m. i 
Registration 


8:15 a.m. 
Inspection Trip: United States Steel Corp, 
Fairless Works, and Power Show 


9:30 a.m. 
Heat Transfer (VIII) 


Evaporation and Boiling 
Droplet Evaporation in a High-Temperature, Tur- 
bulent Gas Stream! 
On the Evaporation of a Drop of Volatile Liquid in 
High-Temperature Surroundings’ 
Remarks on the Mechanism and Stability of Sur- 
face-Boiling Heat Transfer‘ 
The Network Method of Radiation Analysis, by 
A. K. Oppenheim, University of California (Paper 
No. 54—A-75) 


9:30 a.m. 

Materials Handling (VIII) 
General Engineering Problems on Materials 
Handling' 

General Engineering in Grain Bulk Handling' 


9:30 a.m. 
Rubber and Plastics (II1)—Machine 
Design (VIII) 
Symposium: Engineering Properties of 
Plastics Materials 


Precision Control of Injection-Molding Pressure’ 
Considerations in the Design of Plastic Struc- 
tures for Light Weight’ 


The Use of the Repeatec Hysteresis Loo 

Evaluation of Reinforced Plastic 

Structures! 

| Reinforced Plastics With Low-Cost 
ores 


9:30 a.m. 

Professional Practice of Consulting 
Engineering 

Criteria in Selecting Consulting Engineers’ 


9:30 a.m. 
Process Industries (1) 
Air Conditioning 
Air Conditioning Large Office Structures’ 
Design Factors in Air Conditioning 
Air Conditioning of Large Office Structures 


9:30 a.m. 
Textile Engineering (1) 
Windi 
Filament Yarns' 
Knitting! 
12:15 p.m. 


Textile Engineering Luncheon 


Presiding: L. A. Runton, Director of Engineering, 
Alexander Smith, Inc., White Plains, N. Y. 


2:30 p.m. 

Textile Engineering 
Filling' 
Winding for Package Dyeing' 


2:30 p.m. 

Heat Transfer (IX) 
Effect of Vapor Velocity on Laminar and Turbu- 
lent Film Condensation! 
Heat Transfer and Temperature Distribution in 
Laminar Film Condensation' 
Numerical Solutions for Laminar-Flow Heat 
Transfer in Circular Tubes’ 
An Interferometric Study of Free-Convective 
Transfer From Enclosed Isothermal Sur- 
faces! 


Free-Convection Heat Transfer From a 
Hoiizontal Cylinder to Ambient 
Interferometric Study of Flow,’ by G 2 ye 
University of Buffalo, (Paper No. 54-—-A-74) 


2:30 p.m. 

Materials Handling (1X) 
Materials-Handling Research and Development 
Projects! 

Materials-Handling Report to British Engineering 
Societies! 


2:30 p.m. 
Rubber and Plastics (I1V)—Aviation 
(IX) 


Symposium: Engineering Properties 
Plastic 
Applications for Reinforced Plastics' 
Plastic-Cover Antennas Improve Radio Per- 
formance! 
Review of Plastics Developments in 1953-1954! 
2:30 p.m. 
Process Industries 
Spray Drying 
The General Area of Spray Drying' 
Spray Drying in the Dairy Industry’ 


WOMEN’S PROGRAM 
Woman's Auxiliary to the ASME 


Mrs. Charles M. Hickox, President 
Mrs. U. A. Rothermel, Annual Meeting Gen- 
eral Chairman 
Mrs. Erik Oberg, Annual Meeting General 
Vice-Chairman 


Monday, Nov. 29, through Thursday, 
c. 2 
Registration for Women Registrars: 
Mrs. Crosby” Field 
Mrs. H. R. Kessler 
Mrs. R. W. Oakley 


Sunday, November 28 
4:00 p.m. to 7:00 p.m. 
Social Hour for all Co-chairmen: 
ASME men and women. Mrs. R. W. Cockrell 
The Town Hal! Club, Mrs. W..H. Byrne 
123 West 43rd Street 


Monday, November 29 

10:00 a.m. to 11:00 a.m. 
Co-chairmen: 
Mrs. Marie Michal 
Mrs. G. A. Harman 


Coffee Hour 
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12:00 Noon 
President's Luncheon Chairma 
The women are invited Mrs. C. ™. Hickox 
to join the men at this 
luncheon, Hotel Statler 


4:00 p.m. to 7:00 p.m 


Tea Dance Co-chairmen: 

For all men and women Mrs. W. E. Case 

of ASME, Hotel Statler Mrs. R. B. Purdy 
7:30 p.m. 

Night Club Tour Co-chairmen: 

Dinner and show at Mrs. H. F. Smiddy 

Latin Quarter; Show at Mrs, G. R. Hahn 


Chateau Madrid 


Tuesday, November 30 
8:30 a.m. 
National Board Break- Co-chairmen: 


fast followed by Na- Mrs. Sabin Crocker 
tional Board Meeting, Mrs. A. R. Cullimore 
Hotel Statler 

11:00 a.m. 
of Dan Cooper. Co-chairmen: 
Inc. Talk by r. Mrs. A. L. Jordan 

per on interior deco- Mrs. N. W. Wyckoff 

ration, 30 Rockefeller 
Plaza 

12:30 p.m. 


Chairma 

Mrs. J. c Gibb 
Co 
Mrs. H. F. Smiddy 
Mrs. A. J. Turpin 


Annual Luncheon and 

Fashion Show, ‘Preview 

of 1955” under direction 

of Countess Denise Dol- 

fin. Cotillion Room, 
jerre 


8:30 p.m. 
Coffee H Co-chairmen: 
— colored Mrs. F Mallette 


slides narrated by Karl Mrs. D. V. Minard 


Twitchell, just returned 
from the Middle East 


Wednesday, December 1 
10:00 a.m. 
Annual Meeting, Wom- Mrs. C. M. Hickox, 
an’s Auxiliary President, presiding 
12:30 p.m. 
Stork Club Luncheon. Co-chairmen: 
Lingerie show by Vanity Mrs. H. R. Kessler 
Fair Mrs. Erik Oberg 
12:30 p.m. (Alternate) 
Luncheon and Tour. Co-chairmen: 


Metropolitan Museum Mfrs. R. B. Skinner 
of Art Mrs. T A. Burdick 
7:00 p.m. 
Annual Banquet, Recep- 
tion, and Dance. Hotel 
Statler 
Thursday, December 2 
10:30 a.m. 
Tactile-Painting Dem- Co-chairmen: 
onstration. Talk on Mrs. Milton Gershon 


hobbies, “Stay Alive as Mrs. J. J. Moro-Lin 
Long as You Live,” by 


Helen J. McRae. 


1:00 p.m. 
Luncheon, New York c chairmen: 
Times Restaurant. rs. W. F. Friend 
Newpap New Mrs. G. W. Nigh 


York 


Special-Events Program Planned for 


Power Show 


A Suntss of special events is being planned in 
conjunction with the Twenty-First National 
Exposition of Power and Mechanical Engineer- 
ing at Philadelphia, Pa., December 2 to 7. 
On the program will be papers and discussions 
of interest to visiting engineers attending the 
1954 Annual Meeting, Nov. 28-Dec. 3, at 
the Hotel Statler, in New York, N. Y., of 
The American Society of Mechanical Engi- 
neers, under whose auspices the exposition in 
Philadelphia's Commercial! Museum will be 
held. 


Fairless Works Inspection 


Of particular interest to ASME members will 
be plans now being developed for an inspection 
trip from the Annual Meeting in New York 
to the Power Show via the Fairless Works of 
U. S. Steel Corporation on Friday, December 
3. On Monday, December 6, there will be a 
joint meeting and dinner of the Philadelphia 
Section of the ASME and the American Soci- 
ety of Civil Engineers. 


Symposium on Automation 


Another timely event will be an all-day 
symposium on Automation to be held by the 
Instrument Society of America, Dece nber 3, 


covering such topics as ‘Trends,’ ‘‘New 
Problems Created by Automation,’’ ‘‘Auto- 
matic Intelligence Gathering Systems,"’ and 


an analysis of ‘The Engineering Control 
Loop.’’ Another event already announced is a 
dinner meeting of the Plant Engineers Club of 
Greater Philadelphia, to be held at the show 
Thursday, December 2. 


“First-Time” Exhibits 


A sampling of specifications for first-time 
exhibits includes an ‘‘Autolog’’ which records 
operating performances at as many as 5Otrouble 
points in plant operation, an electric boiler of 
British origin, and a noteworthy new exhibit 
described as affording a more lucid presenta- 
tion of the advantages of seamless manufacture 
of steel pipe and tubes. 

Displayed with the Autolog will be a 
supersensitive gas detector which makes 
possible for the first time accurate sensing of 
toxic or combustible gases in concentrations as 
extremely low as five parts per billion. This 
instrument depends in principle on the detec- 
tion of mercury vapor in ultraviolet light— 
termed the most sensitive method of analysis 
known. The continuous model is suitable for 
indicating air pollution, for industrial toxic- 
gas control, flue-gas analysis, and other ap- 
plications. A modified instrument may be 
used for quantitative measurement of ultra- 
violet absorbing materials, such as benzene, 
methanol, aromatic hydrocarbons, and water 
vapor. 

From an English source will come the first 
United States exhibit of a line of high-grade 
electric motors, built to NEMA as well as 
British standards. Several new automatic 
variable-speed electric motor drives will be 
exhibited, at least two of which employ 
pneumatic means of regulation. One pneu- 
matic control operating under 60 to 100 psi, 
is positively positioned by a piston having 
both sides under working pressure and regu- 
lated by a pilot valve under 3 to 15 psi signal 
pressure. This system not only permits re- 
mote manual-speed control, but offers regula- 


tion of a variety of dependent speed functions, 
to maintain speed constant with, or propor- 
tional to, pressure—or speed regulation with 
respect to temperature, liquid level, rate of 
flow, or even conveyer delivery of dry ma- 
terials. 

One exhibitor will reveal a patented line of 
co-ordinated pumps and motors which offer 
new possibilities in the transmission of power 
through hydraulics. Up to three motors may 
be driven from a single pump, the motors 
affording high torque and high horsepower. 
A selector valve provides complete speed 
variation and control from the positive-dis- 
placement pump. 

A series of newly designed plug-in control 
centers for power distribution in industrial 
plants and commercia! buildings; innovations 
in the illumination of work centers; and 
a new line of socket-type welded pipe fittings, 
which includes joints for tubing, will be 
among the several ‘‘first’’ to be disclosed at the 
show. 


Model Gas Turbines 


Model gas turbines, a cutaway steam tur- 
bine, a new line of electric motors, a line of 
fans and blowers, as well as unit heaters, 
will be shown by another manufacturer. 
As an important feature, this exhibit will be 
staffed by engineers, available to discuss with 
visitors the broader aspects of gas or steam- 
turbine problems, air-handling questions, 
electric-motor and control apparatus. 

An innovation at the exposition destined to 
interest public-utility and power-station opera- 
tors, as well as manufacturers and users of 
electric motors, generators, transformers, 
cables, insulators, and all types of electrical 
equipment, is the first comprehensive line of 
instruments designed specifically for d-c over- 
potential testing. 

Among items of special interest to be ex- 
hibited is a motor-rotation and phase tester for 
determining the direction of rotation of elec- 
tric motors before putting them on the line, 
and also to determine the phase rotation or 
sequence of energized power circuits before 
cutting in equipment. There will be also a 
new temperature monitor for central stations, 
chemical processing, or heavy machinery; 
positive acting, without need for scanning; 
versatile, and ‘‘maintenance free.’’ There 
are, from still another source, a new time-delay 
relay, adjustable between '/; and 6 sec lag, 
and an engine-generator control that starts 
or stops the engine when the electrical load 
is cut in or cut out. 

An established manufacturer of packaged 
boilers will show for the first time a boiler 
that is new in design and construction, in- 
troduced just this year. It is smaller in size 
than its predecessors, but with four-pass con- 
struction, affords five sq ft of heating surface 
per boiler, assuring a minimum guaranteed 
efficiency of 80 per cent. Another exhibitor 
showing a line of ‘‘steam-power packages” 
will feature a mercury-filled thermostat ‘‘un- 
like any other,’’ which is not only accurate, 
but vibration-resistant. Nor will visitors 


especially interested in steam fail to note a 
new tube expander with taper rolls of proper 
length to roll tubes closely spaced in thin tube 
sheets, as in packaged boilers. 


MeEcHANICAL ENGINBERING 


ASME Calendar of 
Coming Events 


Oct. 28-29 

ASME-AIME Joint Fuels Conference, William 
Penn Hotel, Pittsburgh, Pa. 

(Final date for submitting papers was June 1, 1954) 


Nov. 28-Dec. 3 
a E Annual Meeting, Statler Hotel, New York, 


(Final date for submitting papers was July 1, 1954) 


Feb. 16, 1955 

The Founding Anniversary , McGraw- 
Hill Building, New York, N. 

(No formal papers will be ae 


March 23-24, 1955 

ASME Conference, Hotel Statler, 
Cleveland, 

(Final date papers—Nov. 1, 1954) 


April 16, 1955 

The Organization Meeting, Stevens 
Institute of Tech , Hob A 

(No formal papers will b be presented) 


April 18-21, 1955 

Diamond Jubilee Spring Meeting, Lord Baltimore 
Hotel, Baltimore, Md. 

(Final date for submitting papers—Dec. 1, 1954) 


April 25-26, 1955 

ASME Instruments and Regulators Conference, 
University of Michigan, Ann Arbor, Mich. 
(Final date for submitting papers— Dec. 1, 1954) 


June 5-10, 1955 

ASME Oil and Gas Power Conference, Statler 
Hotel, Washington, D. C. 

(Final date for submitting papers—Feb. 1, 1955) 


June 15-17, 1955 

ASME and The Institution of Mechanical Engi- 
neers, London, England, Joint Conference on 
Combustion, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

ory date for submitting invited papers—-Nov. 1, 


June 19-23, 1955 

Diamond Jubilee Semi-Annual Meeting, Hotel 
Statler, Boston, Mass. 

(Final date for submitting papers—-Feb. 1, 1955) 


Sept. 12-16, 1955 


ASME Instruments and Regulators Division and 
Instrument Society of America Exhibit and Joint 
Conference, Los Angeles, Calif. 


(Final date for submitting papers—May 1, 1955) 


Sept. 25-28, 1955 

ASME Petroleum- Mechanical ee Con- 
ference, Jung Hotel, New Orleans 

(Final date for submitting 1, 1955) 


‘Nov. 13-18, 1955 

Diamond Jubilee Annual Meeting, 
gress, Chicago, III. 

(Final date for submitting papers—July 1, 1955) 


Hotel Con- 


AIF Preparing Survey of 
Industry’s Needs 


Tue Atomic Industrial Forum has recently 
initiated a survey of the types of materials, 
equipment, and skills most likely to be re- 
quired by the atomic-energy industry during 
the next few years, together with an analysis of 
the magnitude of the demand for each, The 
Forum entered into a study agreement with the 
U. S. Atomic Energy Commission to facilitate 
the conduct of the survey. 

The survey is divided into three sections, 
private nuclear research and development, ra- 
diation-instrument manufacture, and reactor 
development. Data on the first two sections 
is being obtained via questionnaires which 
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have been mailed to 1000 institutions (includ- 
ing 75 tadiation-instrument manufacturers) 
active in or interested in the private develop- 
ment of atomic energy and its by-products. 
This information will be supplemented by 
interviews with selected industrial firms known 
to be active in the field. The reactor-develop- 
ment section of the survey will be handled 
through a review of background information in 
AEC files, through interviews with contractors 
responsible for AEC’s five-year reactor-develop- 
ment program, and various participants of 
AEC’s industrial-participation program. 

The study team is made up of Frederick 
Warren of General Dynamics and formerly 
deputy director of AEC’s division of construc- 
tion and supply, James Pickard, a private con- 
sultant in atomic-energy developments and 
formerly with AEC’s division of reactor de- 
velopment, and Edwin Wiggin, Forum mana- 
ger of technical information and formerly with 
AEC’s isotopes division. 


Mechanical-Engineering 
Curriculum to Be Topic at 
Clarkson College Meeting 


in Mechanical-Engineering Curric- 
ulum”’ will be thoroughly scrutinized by out- 
standing engineers and educators when The 
American Society of Mechanical Engineers and 
The Engineering Institute of Canada meet at 
Clarkson College of Technology, Potsdam, 
N. Y., on October 6-8. 

In announcing the participants in the convo- 
cation program, William G. Van Note, presi- 
dent of the host college, said, ‘“The present 
transcendent importance of engineering educa- 
tion led these two engineering societies to ac- 
cept Clarkson College's invitation to examine 
closely the trends in mechanical-engineering 
education.” 

The national presidents of the two societies 
will speak at the banquet, to be held October 7 
in Lewis House, the college union. They are 
Donald M. Stephens, EIC President, and Lewis 
K. Sillcox, ASME President. 

Moderating the first session, entitled ‘Can 
Present Mechanical-Engineering Curricula Be 
Improved?’ will be Thomas D. Jolly, Fellow 
ASME, vice-president of the Aluminum Com- 
pany of America, Pittsburgh, Pa. The speakers 
on this topic will be R. J. Askin, vice-presi- 
dent, Abitibi Power and Paper Company, Ltd., 
Toronto, Ont.; E. G. Bailey, past-president 
and Fellow ASME, chairman of the board, 
Bailey Meter Company, Cleveland Ohio; 
Edgar A. Allcut, Mem. ASME, professor of 
mechanical engineering, faculty of applied 
science and engineering, University of Toronto; 
and C. Richard Soderberg, Fellow ASME, dean 
of engineering, Massachusetts Institute of 
Technology. 

A panel discusszon of the same topic will be 
undertaken by Henry Gaudefroy, dean of engi- 
neering, Ecole Polytechnique, Montreal, Que., 
Can.; George B. Thom, Mem. ASME, chair- 
man, department of mechanical engineering, 
Newark College of Engineering, Newark, 
N. J.; N. H. Meixner, Mem. ASME, assistant 
director, machine-development section, E. 1. 
du Pont de Nemours and Company, Inc., 


Wilmington, Del.; and D.C. R. Miller, direc- 
tor and general manager, Dow Chemical Sili- 
cones, Lted., Toronto, Ont., Can. 

Alexander G. Christie, past-president and 
Hon. Mem. ASME, professor-emeritus of 
mechanical engineering, Johns Hopkins Uni- 
versity, will moderate a session entitled 
“Dangers of Overspecialization in the Curric- 
ulum."" Among the speakers will be Donald 
L. Mordell, Mem. ASME, professor and chair- 
man, department of mechanical engineering, 
McGill University, Montreal; R. S. Spoule, 
manager, hydraulic department, Dominion 
Engineering Works, Ltd., Montreal; Jess H. 
Davis, Mem. ASME, president, Stevens Insti- 
tute of Technology; and Karl B. McEachron, 
Jr., Mem. ASME, major appliance division, 
General Electric Co., Erie, Pa. 

William A. MacIntosh, principal and vice- 
chancellor, Queens University, Kingston, Ont., 
will preside at the closing dinner, Friday, 
October 8. At that time, Dean D. L. Thomp- 
son of the graduate study and research divison, 
McGill University, will speak about ‘‘The 
Postgraduate Education in Engineering.” 


17th ASME-AIME Fuels Con- 
ference, Oct. 28-29, to Be 
Held in Pittsburgh 


Tue annual Fuels Conference of the Fuels 
Division of The American Society of Mechani- 
cal Engineers and the Coal Division of the 
American Institute of Mining and Metal- 
lurgical Engineers, with the co-operation of 
the Pittsburgh Sections of both societies, will 
be held at the William Penn Hotel, Pittsburgh, 
Pa., October 28-29, 1954. 

The 1954 joint conference is the seventeenth 
of a series of such meetings which began in 
1937 to provide a coal-users' and producers’ 
forum to discuss the problems encountered in 
their operations and to report the latest inno- 
vations instituted by the industry during the 
preceding year. 

The tentative program follows: 


THURSDAY, OCTOBER 28 
8:30 a.m. Seventeenth Floor 


Registration 
All members and guests are requested to oasteaee 


before entering the session room. egistra 
fee is $3. 
10:00 a.m. Urban Room 


Technical Session 


Small and Medium-Sized Applications of i 
Cyclone Furnace, by W. /. Collins, The Babcock & 
ileox Co., Pittsburgh, Pa. 


Grate-Application With 
Strong by J. MacLachlan, 
Pittsburgh Consolidation Coal Co, Library, Pa 

12:30 p.m. 


Trave 


Terrace Room 


Luncheon Meeting 


Speacer: L. K. Sillcoz, President, ASME 
Subject: The ASME 
Speaker: L. F. Reinaris, President, AIME 
Subject: The AIME 


Technical Session 


Report: S3ureau of Estimate of 
-Coal Reserve, by J. Dowd, chief, 
Coal Mining Branch, S. Bureau of 
Mines, Pittsburgh, Pa. 

Coking ps of Pittsburgh District Coals, 
by F. W. Smith, chief, Coal Carbonization Sec- 
the, U. S. Bureau of Mines, Pittsburgh, Pa 
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Selection of Coals for Coking, by A H. Brisse, 
chief research engineer, Coal and Coke, and J. H 
Wells, research associate, Applied Research Labo- 
ratory, U. 5S. Steel Corp 


4.00 p.m. Parlor 
Kxecutive Committee, Fuels Division, ASME 
4:00 p.m. Parlor 
Executive Committee, Coal Division, AIME 
4:30 p.m. Parlors “B" and “C”" 
Joint Conference Committee Meeting 


6:30 p.m. Sky Room 


Cocktail Hour 


7.00 p.m. Urban Room 


Banquet 


Presiding: 7 EF. Purcell, general chairman, 1054 
Fuels Conference Committee 

Toastmaster’ H. McCance, president, The 
Dusquesne Light Co., Pittsburgh, Pa. 

Speaker R. Ireland, chairman, Executive 
Committee, Pittsburgh Consolidation Coal Co , 
Cleveland, Ohio 

Subject: A Look From Within the Coal Industry 
Presentation of Percy Nicholls Award for 1954 


FRIDAY, OCTOBER 29 


The technical sessions, the luncheon, the cock- 
tail hour, and the dinner on this day have been 
arranged by, and are under the sponsorship of, the 
Pittsburgh Section of the American Institute of 
Mining and Metallurgical Engineers. 

This one-day meeting is one of a series of such 
meetings which have been held over the years and 
are known as “Off the Record” meetings. 

Those who have registered for the Joint Fuels 
Conference are invited to attend all of the func- 
tions on this day. 


10:00 a.m. Pittsburgh Room 


Technical Session 
Air-Pollution Problems With Heat Drying of Fine 
Coal, by C. W. Gordon, Combustion Engineering, 
Ine., Chicago, I! 


Problems Encountered With Industrial Waste 
Water, by H. F. Hebicy, Pittsburgh Consolidation 
Coal Co., Pittsburgh, Pa. 


12:30 p.m. Ballroom 
Luncheon 

Pittsburgh Room 
Technical Session 


The Operation of Continuous Mining 
achines in the Tri-State Area 

Several up-to-date papers reciting operating ex- 
periences with various makes of continuous min- 
ing machines under a variety of steam conditions 
as encountered in Ohio, Pennsylvania, and West 
Virginia 


5:45 p.m. Urban Room 


Cocktail Hour 


7.00 p.m. Ballroom 
AIME Fellowship Dinner 


Chairman: M. H. Forester, Pittsburgh Consoli 
dation Coal Co., Pittsburgh, Pa. 

Co-chairman; C Tillson, Crucible Steel Co 
of America, Rice’s Landing, Pa 

Speaker: R. G. Fithian, Bell Telephone Co., 
Teleph c D 
Subject elephone Company's Develo; 
ment of the Transistor 


Historical Society Pays 
Tribute to John Fritz 


Saturpay, August 21, 1954, was the 132nd 
anniversary of the birth of John Fritz. Ap- 
propriately, under the auspices of the Chester 
County Historical Society (West Chester, Pa.), 
a permanent marker was unveiled, indicating 
the birthplace of John Fritz in Londonderry 
Township, Chester County. The original 
sturdy log house, now covered with clap- 
boards, is in excellent condition and is tenanted. 
This dedication was a part of the annual 
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Officiating at the unveiling of the marker, August 21, showing where John Fritz 


was born, are Arthur E. James, facing marker, president, 


hester County His- 


torical Society, and, standing back of marker, John Fritz Hartshorne, great-grand- 
nephew of the steel pioneer and past-president of ASME 


Pilgrimage made by the society and brought 
well over a hundred interested spectators. 
Arthur E. James, president of the society, 
introduced John Fritz Hartshorne, great- 
grandnephew of John Fritz, who briefly re- 
viewed the accomplishments and philosophies 
of this great pioneering personality, then re- 
moved the covering to reveal a magnificently 
conceived and executed bronze plate, 24 in. X 
30 in., set in a field boulder, between the house 
and the highway. This marker is the gift of 
the Bethlehem Steel Company; in the early 


Shown is the marker, which indicates 
where John Fritz was born 132 years 
ago. Itis a beautifully executed bronze 

aque, 24 in. X 30 in., set in a field 

ulder. It is the gift of the Bethlehem 
Steel Company. John Fritz was em- 
ployed as general superintendent and 
chief engineer, when the company was 
known as Bethlehem Iron pany. 


days of the company it was known as the 
Bethlehem Iron Company. John Fritz was 
general superintendent and chief engineer— 
from 1860 until his retirement in 1892 at the 
age of 70 years. The inscription reads: 


Joun Fritz 


August 21, 1822—February 13, 1913 
was born and spent his early years here. 
Ac age 16 he became an apprentice 
blacksmith and machinist in Parkes- 
burg. In 1854 he was made general 
superintendent of the Cambria Iron 
Works at Johnstown. In 1860 he was 
appointed general superintendent and 
chief engineer of the Bethlehem Iron 
Company. He designed and erected 
iron-making facilities at Bethlehem 
which in 1863 were among the largest 
and most complete in the world. His 
inventive genius and practical resource- 
fulness made him one of the world’s out- 
standing figures in the 19th century - 
history of the iron and steel industry. 
This marker, given by the Bethlehem 
Steel Company, was erected by the 
Chester County Historical Society, 
August 21, 1954. 


John Fritz exercised probably the greatest 
early influence on steelmaking in America. It 
may be less readily recalled that he was a 
member of three of our Founder Societies and 
president in 1894 of the AIME and in 1895 of 
the ASME. 


SLA List of Translations 


A Supprementary list of translations re- 
ceived in the Special Libraries Association 
Translation Pool was made available from the 
John Crerar Library on Sept. 1, 1954. Orders 
can now be placed at $1 a copy with payment in 
advance to: Special Libraries Association 
Translation Pool, John Crerar Library, 86 
East Randolph Street, Chicago 1, III. 
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A scroll in appreciation of the hospitality and convention 
arrangements of the Brazilian Federation of Engineering 
Association was presented by the FC delegation to the 
UPADI meetings in Sao Paulo. In the group, /eft to right, 
are Ralph A. Morgen, research director, Purdue Research 
Foundation; Gail A. Hathaway, past-president of ASCE; 
an unidentified member of the Brazilian group; President 
Saturnino de Brito of the Brazilian Federation; and H. L. 
Melvin, chief consulting engineer, Ebasco Services, Inc. 


The final session of the Third UPADI Convention in Sao 
Paulo, August 6, was marked by the presentation to UPADI 
President Luis Giannattasio of Uruguay the certificate of 
Honorary Membership in ASME. Participants in the cere- 
mony included, /eft to right: James M. Todd, chairman of 
the EJC delegation to the convention; an unidentified member 
of the Brazilian delegation; A. D. Bailey, EJC delegate to the 
convention; Joseph Pope, vice-chairman of the EJC delega- 
tion; Mr. Giannattasio, and A. J. Ackerman, EJC delegate. 


Three Engineering Conferences in Brazil 


Link ‘Free-World” Co-Operation 


UPADI, World Power Conference, and Inter- 
American Association of Sanitary Engineer- 
ing Meet in Rio and Sao Paulo 


Mempsrs of The American Society of 
Mechanical Engineers attending the Third 
Convention of UPADI, held in Sao Paulo, 
Brazil, Aug. 2-6, were impressed again with 
the mutually beneficial effectiveness of co- 
operative assemblies of professional men of 
free nations. 


Pan-American Committee on 
Standardization 


An instance was the step to reactivate the 
Pan-American Committee on Standardization 
with a view to development of an inter-Ameri- 
can program of standards, with committee 
headquarters in Rio de Janeiro. 

ASME participants went as delegates of 
Engineers Joint Council, which is constituted 
of eight major engineering societies of the 
United States with a total membership of 
170,000. UPADI, or Pan-American Federa- 
tion of Engineering Societies (Union Pan- 
Americano de Asociaciones de Ingenieros) is 
composed of the principal engineering organi- 
zations of most of the nations of the Western 
Hemisphere, with Engineers Joint Council as 
the United States member. 


UPADI and Organization of American 
States 


In addition to the Standardization Com- 
mittee action, which was taken on a United 
States proposal, the convention favored main- 
tenance of liaison between UPADI and the 
Organization of American States, which has an 
office in Washington, D. C. It was recom- 
mended that each society in UPADI strive in 
its country to organize a consultative tech- 
nical council for a study of the nation’s natural 
resources with a view toward national works 
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programs. Extended discussion _ revolved 
around engineering education and the exchange 
of data on that subject among UPADI mem- 
bers. EJC has furnished UPADI with com- 
plete information on engineering education in 
the United States obtained from the U. S. 
Office of Education in Washington. 

ASME members were in the EJC group that 
took in tours arranged for general sight-seeing 
and for inspection of major engineering proj- 
ects. Sao Paulo itself, of course, was an im- 
pressive engineering achievement with its 
many new structures, belt roads, industrial 
area, commercial centers, and hydroelectric 
works. 

Including delegates and guests, 35 attended 
from the United States. Registrants came 
from 17 Western Hemisphere countries. The 
next convention was scheduled for Mexico 
in 1956. 

EJC, official participant for the United 
States engineering profession, furthers a pro- 
gram of advancement of the general welfare of 
the engineering profession, the co-operation of 
the branches of the profession, the advance- 
ment of the science and profession of engineer- 
ing, and the development of sound public 
policies in national and international affairs 
wherein the profession can be helpful through 
the services of members of the engineering 
profession. 


World Power Conference 


The World Power Conference, held in Rio de 
Janeiro, July 25-Aug. 10, had 526 registrants, 
of whom 43 were from the United States. 
WPC, whick has headquarters in London, 
England, is an association of organizations 
in the power field throughout the world. 
This meeting was regional. The next full, or 


world-wide, convention was scheduled for 
Vienna, Austria, in 1956. Typical United 
States papers, indicative of the nature of the 
discussion at Rio, were ‘International Water 
Problems and Progress Made Through Treat- 
ies, Compacts, and Agreements’’; ‘“Technical 
and Economic Principles Involved in Hydro- 
electric Developments of Common Interest to 
Canada and the United States’’; ‘‘Develop- 
ment of Niagara Falls for Hydroelectric 
Power"’; and “Engineering and Economic 
Problems in the Production of Electric Power 
From Solar Energy.” 

Some 100 persons, including many from the 
United States, attended the convention of the 
Inter-American Association of Sanitary Engi- 
neering, held in Sao Paulo, July 25-31. 


IUTAM Colloquium on 
Photoelasticity and Photo- 
plasticity Held in Belgium 


A Cotvoguium on photoelasticity and 
photoplasticity sponsored by the International 
Union of Theoretical and Applied Mechanics 
and assisted by a UNESCO grant to the Inter- 
national Council of Scientific Unions was held 
at the University of Brussels, Brussels, 
Belgium, from July 29 to 31, 1954. The 
Organizing Committee consisted of H. Le 
Boiteux, France, chairman; H. Favre, Switzer- 
land; and M, Hetényi, United States. 

Twenty-seven leaders in photoelasticity and 
photoplasticity from Belgium, France, Ger- 
many, Great Britain, Holland, Italy, Japan, 
Spain, Sweden, Switzerland, and the United 
States presented and discussed 36 papers in the 
three-day period. The U. S. participants were 
D. C. Drucker, A. J. Durelli, M. M. Frocht, 
M. Hetényi, R. Mesmer, R. D. Mindlin, 
E. Orowan, and C. D. West. 

Because of the limited funds available and 
the large number of photographs accompany- 
ing the papers, the Organizing Committee 
decided that it was feasible to encourage pub- 
lication only in the usual journals, and to 
publish abstracts with reference to the place 
of publication of the complete paper where 
available. 
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Automation—A New Indus- 
trial Revolution? Theme of 
Davenport Conference 


Tua lowa-lllinois Section of The American 
Society of Mechanical Engineers joined with 
the American Material Handling Society, and 
the Quad-City Association of Timestudy En- 
gincers, in co-operation with the Associated 
Industries of the Quad-Cities, to present a one- 
day conference devoted to the topic, ‘‘Automa- 
tion New Industrial Revolution?’ 

Nearly 600 engineers, industrialists, and 
executives from all sections of the country 
attended the conference held at the Davenport 
Masonic Temple, Davenport, lowa, on August 
27. 


Plant Visits 


The program started with plane visits, in the 
morning, which included the plane of the 
Oscar Mayer Packing Company, processors of 
meat products; the ALCOA Davenport Works, 
where the guests saw the aluminum rolling 
mill for sheet and plate; J. 1. Case Company's 
Bettendorf plant for the manufacture of farm 
harvesting machinery; Container Corporation 
of America, makers of cardboard containers; 
Servus Rubber Company, producers of rubber 
and canvas footwear; the East Moline Works 
of the International Harvester Company. 


Technical Papers 


In the afternoon the technical papers were 
presented by John Diebold, editor, Automatic 
Controls, whose talk included the most recent 
information on the present status of automa- 
tion, the history of its development, and a 
serious look into its future; and Charles 


Hautau, president, Hautau Engincering Com- 
pany, Detroit, Mich., who discussed automa- 
tion from the viewpoint of the designer and 
In the evening Del S. Harder, vice 


engineer. 


<a 

ASME Membership as of 
August 31, 1954 
Honorary Members.......... 56 
Fellows......... 393 
Members... .... 14,294 
Associate Members (33 and 

over). 
Associate Members (30-32). 3, 162 
Associate Members (to the age 

39,200 


president of manufacturing, Ford Motor Com- 
pany, Detroit, took up the practical problems 
and applications of automation in production. 

The events of the day included a luncheon at 
which time the guests heard Herbert L. Tiggs, 
the president of the National Machine Tool 
Builders’ Association, discuss cogently the 
problems of design and manufacture of machine 
tools for automated manufacture. 


ECPD to Hold Annual Meet- 
ing in Cincinnati 


Tue twenty-second annual meeting of Eo- 
gineers’ Council for Professional Development 
will be held at the Hotel Alms in Cincinnati, 
Ohio, Oct. 28-29. Cincinnati is an appropri- 
ate location for it was there that the first pilot 
program of ‘“The First Five Years of Profes- 
sional Development’’ was inaugurated in co- 
operation with the University of Cincinnati 
and a number of local industries. Cornelius 
Wandmacher, chairman, ECPD Training Com- 
mittee, is in charge of this project. Naturally, 
the program will be devoted to professional 
development, and prominent engineers, execu- 
tives, and educators will discuss the various 
aspects. 


The pilot program in Cincinnati has becn so 
successful chat steps are being taken to initiate 
similar programs in other large industrial 
centers—Detroit, Minneapolis, St. Paul, Okla- 
homa City, Atlanta, Houston, St. Louis, and 
Hamilton, Ontario. 

Several years ago the ECPD Training Com- 
mittee recognized that the first five years of 
professional development after leaving college 
represented the most critical period of the 
young engineer's career. To meet this need 
the committee developed a six-point program: 
1 Orientation and training in industry; 2 
Continued education; 3 Integration into the 
community; 4 Professional registration; 5 
Self-appraisal, and 6 Selected reading. 

Council business and committee meetings will 
comprise the program of the first day. The 
training program will be discussed on the 
second day with introductory remarks on ‘A 
Community Project in Professional Develop- 
ment” by A. C. Monteith, Hon. Mem. ASME, 
vice-president in charge of engineering, West- 
inghouse Electric Corporation, and E. S. 
Fields, vice-president and general manager, 
Cincinnati Gas and Electric Company. Mr. 
Monteith was instrumental in developing the 
six-point program and made a detailed study in 
a 160-page report when chairman of the ECPD 
Training Committee. 

A panel presentation of ‘‘Professional-De- 
velopment Activities in Cincinnati’ will be 
held, with speakers representing the points of 
view of industry, the engineering societies, and 
the university. 

Frank J. Curtis, vice-president and director 
of the Monsanto Chemical Company, will be 
the luncheon speaker. 

In the afternoon the community aspects of 
the ‘‘First Five Years’ Program"’ in the large 
industrial centers of Houston, Minneapolis, St. 
Paul, Atlanta, Detroit, Hamilton, Ont., and 
Oklahoma City, will be discussed. 

ECPD was organized to enhance the profes- 
sional status of the engineer through the co- 
operative efforts of the following national 
organizations concerned with the professional, 


Automation conferees shown, /eft to right, are: M. A. Fraher, 
C. W. Anderson, N. N. Sacks, ae ee , H. I. Met- 
. C. Ros 


tee, Del S. Harder, M. . Lian, 
R. L. Franing, and R. H. Weingartz 
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Automation Conference held in Davenport, lowa, August 27 
attracts audience of nearly 600 engineers, industrialists, an 

executives from all sections of the country. Shown in the 
photo is part of the audience attending the afternoon session. 
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technical, educational, and legislative phases 
of enginzers’ lives: American Society of Civil 
Engineers, American Institute of Mining and 
Metallurgical Engineers, The American Society 
of Mechanical Engineers, American Institute of 
Electrical Engineers, The Engineering Institute 
of Canada, American Society for Engineering 
Education, American Institute of Chemical En- 
gineers, National Council of State Boards of 
Engineering Examiners. ECPD is best known 
for its program of accrediting the curriculum of 
engineering colleges throughout the country. 


The tentative program follows: 


THURSDAY, OCT. 28 


9:00 a.m. Closed Council Meeting 
12:30 p.m. Luncheon 

2:00 p.m. Open Committee Meetings 
3:30 p.m. Open Council Meeting 
6:00 p.m. Dinner 


8:00 p.m. New Executive Committee and new 
committee organization meetings 


FRIDAY, OCT. 29 
9:30 a.m. 
Training Committee Program 
A Community Project in 
ment: Introductory Remarks, A.C. 


Westinghouse Electric Corp., and 
Cincinneti Gas and Electric Company 


Panel: Professional-Develop t Activities in 
Cincinnati— 


For Industry: D. F, Pratt, Cincinnati Milling 
Machine Company 

E. G. Huck, Cincinnati Gas and Electric Com- 
pany 

For ing Societies: F. Storer, Engi- 
neering iety of Cincinnati 

Raphael Katsen, consulting chemical engineer 
For University: Hoke Greene, dean of Graduate 
School, University of Cincinnati 

William Middendorf, chairman, Professional 
Guidance Committee, University of Cincinnati 


12:00 Noon 
Luncheon 


Ss er: Frank J. Curtis, vice-president and 
director, Monsanto Chemical Company 
2:30 p.m. 
Communtiy Aspects of the “First Five Years” 

Program” sn 
Houston—Mr. McKetia 
Minneapolis-St. Paul—Mr. Hill 
Atlanta— Messrs. Sweigert, Higgs, and O' Brien 
Detroit—Mr. Freund 
Hamilton, Ont.—Mr. Schneider 
Oklahoma City— Messrs. Danner and McKeithan 
7:00 p.m. 

Dinner 

Speaker: James H. Taylor, Assistant Director 
for Manpower, Office of Defense Mobilization 


Subject: The National Manpower Outlook From 
the nt of View of the Proleedion 


ASME Metropolitan Section 
Arranges Plastics-Engineer- 
ing Symposium 


A PLASTICS-ENGINEERING symposium of eight 
sessions has been arranged by the ASME 
Metropolitan Section Machine Design Divisiot 
in co-operation with the Society of Plastics 
Engineers. J. H. DuBois will serve as general 
chairman. 

The symposium, which was begun Monday, 
September 20, will continue on Monday eve- 
nings through November 15, until all of the 
eight sessions have been presented. 
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The symposium will present an outstanding 
plastics specialist in each phase of the industry, 
covering the philosophy, materials, methods, 
limitations, equipment, and services of the 
plastics industry. Illustrations will be by 
motion picture, sample displays, slides, and 
direct demonstration. 

Two papers were given at the first session of 
the symposium, ‘Plastics Industry,"’ by 
Hiram McCann, editor of Modern Plastics, 
took up the components of the industry, the 
statistics, and the interrelationship that exists 
between the various components. Henry M. 
Richardson, treasurer, DeBell & Richardson, 
Hazardville, Conn., in his paper on organic 
plastics, told of the chemical structure of the 
synthetic resins. In the second session Prof. 
A. J. Monack, Newark College of Engineering, 
discussed the inorganic plastics and ceramics. 
Ceramic products were included in the series 
because of the fast-growing requirements for 
high-temperature insulation, M. Wismer of 
Ciba, Inc., covered the subject of the cast 
plastics, those resins which may be poured 
into simple molds and subsequently hardened 
by achemical reaction. Dr. Wismer noted the 
accelerated use of cast resins for tools, jigs, 
dies, and models, with relatively unskilled 
labor and with simple shop equipment. The 
session ended with a paper by Leon R. Egg, 
vice-president and chief engineer, Garfield 
Manufacturing Company, Garfield, N. J., in 
which he told of the first plastics to be used— 
cold-mold plastics. 


Starting in October, sessions 3, 4, and 5 
will be given on Oct. 4, 11, and 18. The papers 
scheduled for presentation cover the following 
topics: Natural and synthetic products, sili- 
cone rubber, elastomers and nonrigid plastics; 
cast plastics and fabricated parts; thermoset- 
ting plastics and thermoplastic products. The 
November 1 session, number 6 in the series, 
will cover reinforced plastics and extrusion 
plastics and blownware. Sessions 7 and 8 
will be held on Nov. 8 and 15. 


1955 Mechanical Catalog 
Available 


Tue 1955 Macnanicat Cataioa, recently 
published, is now being distributed to ASME 
members upon request. The current edition 
of the catalog contains 50,000 listings of 
more than 6000 products of 3500 manufac- 
turers and 348 pages of charts, photographs, 
and detailed drawings to aid engineers in their 
specifying and buying functions. 

Constant editorial scrutiny of listings, in- 
dustry-inspired phraseology revisions, and a 
continuous flow of suggestions from ASME 
members, serve to make the volume invaluable 
to engineers in 21 basic industries. 

Another important feature of the volume 
is the 20-page descriptive listing of all ASME 
publications. It permits users to check their 
requirements for special ASME publications 
and for the latest standards and codes. 


Twelve Regional Student-Branch Confer- 
ences Conclude Successful 1953-1954 


Season 


FourTgen-HUuNDRgD student members of The 
American Society of Mechanical Engineers, 
representing most of the 136 student branches 
of the Society, were present at the 12 regional 
student conferences held during March, April, 
and May of this year. Students from more than 
110 colleges and universities participated. 

The conferences provided an opportunity for 
student chairmen to report on activities of the 
branches during the year and to discuss in- 
formally the problems facing their respective 
branches. Many reported an active and suc- 
cessful season with, however, the ever-present 
problem of securing adequate attendance at 
branch meetings. In some cases extensive 
help from local sections was reported, including 
financial support, aid in developing industrial 
contacts, providing prizes for papers, and 
providing speakers for meetings. Counselors 
appointed by local sections to handle student- 
branch problems came up for much discussion. 
It was noted that these counselors were par- 
ticularly valuable when branches were not near 
a local section. 

Another well-discussed topic was the pres- 
ent scoring system applied to papers entered 
in competition, especially in connection with 
points allotted for originality. It was felt 
that these points should be reduced since many 
students did not have a chance to do original 
research until their senior year. In a discus- 


sion of prizes awarded at student conferences, 
it was suggested that some form of prize other 
than money be considered. Increasing student 
transfers to Associate Member, Student-Branch 
finances, and how to provide for better con- 
tinuity of branches from year to year were 
other topics taken up at the conferences. 


Student Papers High in Quality 


The diversified interests of the students 
were reflected in the wide variety of subjects 
they chose for their papers. Many of the 
papers were above average in content and 
presentation. Because of the general high 
quality of the Papers, judges had difficulty in 
deciding winners in some cases. The impor- 
tance of these meetings was stressed at the 
conferences because they help to develop the 
students’ initiative and ability to speak in 
public and give them a sense of responsibility 
toward their profession. Host colleges de- 
serve much credit for their hard work in 
arranging the excellent programs’ and their 
contributions to the general success of the 
conferences—social and professionwise. Be- 
sides the well-run technical programs, students 
heard stimulating talks by local and national 
ASME officials, local industrial and civic 
leaders at the banquets and luncheons sched- 
uled. A variety of field trips to enginecring 
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laboratories and local industries were also ar- 
ranged. 


High Lights of Conferences 


An address on “Learning and Life," by L. 
K. Sillcox, ASME President, was one of the 
features of the Region | conference held at 
Clarkson College of Technology. Also on the 
program was an inspection tour to the Mas- 
sena Works of the Aluminum Company of 
America. Eight papers were presented at this 
conference. 

Students from fourteen colleges participated 

in the Region III student conference at the 
University of Rochester. In addition to 
prizes for papers, a man-mile plaque was 
awarded to the University of Delaware. The 
1955 conference is scheduled to be held at 
Johns Hopkins University in conjunction 
with the ASME Diamond Jubilee Spring Meet- 
ing. 
The Region IV Student Conference was held 
at the University of Tennessee in conjunction 
with the Regional Administrative Committee 
meeting. On the program was a banquet at 
the Andrew Johnson Hotel in Knoxville, at 
which students heard an address by Paul R. 
Yopp, vice-president of Region IV. Field 
trips were made to the American Museum of 
Atomic Energy at Oak Ridge and to the 
Kingston Steam Plant of TVA. The man- 
mile trophy was won by the University of 
Florida. 

More than 270 students and guests were 
present at the successful Region V conference 
at Wayne University. Atomic energy was 
featured at the banquet with talks on ‘Some 
Peacetime Applications of Nuclear Energy" 
and ‘Generating Electric Power From Nuclear 
Energy."' A film “A—Is for Atom" was 
shown at the banquet. Students were guests 
of General Motors Corporation during a trip 
through the General Motors Technical Center. 


The University of Dayton won the award for 
the most man-miles traveled. The next con- 
ference will be at the University of Toronto. 


Region VI Holds Two Meetings 


Host for the Region VI Northern Tier con- 
ference was the University of North Dakota. 
The address at the banquet was delivered by 
Danie! Q. Posin, chairman, physics depart- 
ment, North Dakota Agricultural College, 
on the topic ‘The Atomic Problem Today— 
Power and Fury."’ The winning paper also 
discussed atomic energy. It was titled *‘Nu- 
clear Power and You’ and was presented by 
L. F. Sander. Ten papers were presented at 
this conference. 

An Engineers’ Ball at the Henry Clay Hotel 
was one of the high lights of the Region VI 
Southern Tier conference held in Louisville, 
Ky. Host college was the University of 
Louisville. Plant tours, a luncheon, and a 
banquet at which N.C. McPherson, Jr., spoke, 
were also on the program. The trophy for 
the most man-miles traveled went to Bradley 
University, which will be host for the 1955 
conference. 

The campus of the University of Arizona 
was the setting for the Region VII Pacific 
Southwest conference. The program fea- 
tured campus tours and a field trip to the Ari- 
zona Desert Museum. At the convention 
banquet students were addressed by Walter T. 
Lucking of the Arizona Public Service Com- 
pany, on ‘Our Place in a Changing World.” 
Next year's conference will be held at the 
University of California at Berkeley. 

Many interesting field trips were a feature 
of the Region VII Pacific Northwest Student 
Conference at the University of British Colum- 
bia, Vancouver, Can. These included trips 
to Vancouver International Airport, Sumner 
Iron Works, Canadian Pacific Air Lines work- 
shop, Universal Lumber and Box, Fraser 


Mills, and the clay-products plants of Clay- 
burn Company, Ltd. Guest speaker at 
the banquet was H. F. Foley, president of the 
Powell River Company, who spoke on “‘The 
Value of an Engineering Education.'" Winner 
of the man-mile trophy and the attendance 
trophy was Oregon State College. This col- 
lege will be the conference site for 1955. 


Region Vili Holds Three Con- 
ferences 


A high point of the Region VIII Northern 
Tier student conference was the banquet ad- 
dress by C. V. Elwell, The Western Company, 
Midland, Texas, on the subject, “‘Engineers 
Versus Human Beings.’’ Students were also 
addressed by President L. K. Sillcox. This 
meeting was held in connection with the 
Annual Region VIII Conference, Tulsa, Okla. 
The Mid-Continent Section played host to the 
students. Next year’s meeting will be held 
at Oklahoma University. 

Twelve papers were on the program of the 
Region VIII Southern Tier conference at 
Louisiana Polytechnic Institute. The winning 
paper was “Single-Cylinder Free-Piston En- 
gines,"’ by Ernest Funk of the University of 
Texas. Winner of the man-mile trophy and 
the “‘largest percentage of student members 
attending” prize went to Tulane University. 
Field trips to the Hodge Paper Mill and some 
salt mines, and a Louisiana shrimp boil were 
part of the program. Host for the next con- 
ference is Rice Institute. It will be held 
concurrently with the regional meeting. 

The Region VIII Rocky Mountain Tier con- 
ference was held at the University of Colo- 
rado. The banquet speaker at this conference 
was Russell B. Scott, chief, Cryogenic Engi- 
neering Laboratory, National Bureau of Stand- 
ards, Boulder, Colo. He spoke on ‘‘Cryo- 
genic Engineering." The 1955 conference will 
be held at the University of New Mexico. 


1954 ASME Regional Student Conference Prize Winners 


REGION I, NEW ENGLAND, CLARKSON COLLEGE OF TECHNOLOGY, POTSDAM, N. ¥., MAY 7-8, 1954 


Attendance: 196 
Prize 
First 


Recipient 
Edward A. Kaszynski 


Title of Paper 


Explanation of Chip Curl and a New Look at Material 


Flow in Metal 


Second 
Third 
Fourth 
Old Guard 


Robert W. Traver 
Robert C. Stempel 
Allen Brickett 
Russell Holman 


The Sendzimir Mill for Cold-Rolling Metal Strips 
Improved Braking System for an Automobile 
Shallow-Water Diving Apparatus 
Instrumentation and Operation of an Experimental 


Gas Turbine 


REGION II, EASTERN, POLYTECHNIC INSTITUTE OF BROOKLYN, BROOKLYN, N. 


Attendance: 125 
Prize 
First 


Recipient 
Raymond W. Lloyd, Jr. 


Title of Paper 


The Use cf Silicone Compound as a Damper in Yarn 


Compensating Devices 


Daniel Rosner 
Emil Rogner 
Gideon Kanner 
Albert Goldstein 


Second 
Third 
Fourth 
Old Guard 


Rockets and Escape From the Earth 

The Process—A New Casting Process 
Atomic-Energy Reactors 

Electric Analog for Mechanical Systems 


Papers Presented: 8 
College 
Massachusetts Institute of Technology 


Clarkson College of Technology 
Worcester Polytechnic Institute 
Tufts College 

University of Vermont 


14, 1954 
Papers Presented: 5 


College 
Newark College of Engineering 


College ot the City of New York 
Polytechnic Institute of Brooklyn—Day 
Cooper Union School of Engineering 
Pratt Institute 


REGION Ill, ALLEGHENIES, UNIVERSITY OF ROCHESTER, ROCHESTER, N. Y., APRIL 30-May I, 1954 


Attendance: 75 
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Prize College 


Recipient Title of Paper 
First Ronald E. Philipp The Telexpander—An Original Solution to an Indus- Lafayette College 


trial Problem 

Second Francis E. Campagna —- Hydraulic Analog to the Design and Performance Lehigh University 
Characteristics of Perforated Supersonic Diffusers 

Third Daniel M. Isaacson Design Problem and Automatic Folding of Nonrigid Cornell University 
Material 

Fourth Peter J. Hasslacher Automotive Steam-Power Progress Princeton University 


REGION IV, SOUTHERN, UNIVERSITY OF TENNESSEE, KNOXVILLE, TENN., MARCH 26-27, 1954 


Attendance: 151 Papers Presented: 13 
Prize Recipient Title of Paper College 
First Joe Hucks A Comparison of Conventional Spark and Compression —__ University of Florida 
Ignition With the TCP Engine 
Second William T. Snyder Journal-Bearing Operation With a Submerged Oil Sup- — University of Tennessee 
ply 
Third Charles Taylor Law and Ethics for Engineers University of South Carolina 
Fourth Richard K. Keith An Experimental Investigation of Firing Stresses in an North Carolina State College 
8-Mm Mauser Rifle 
Old Guard Bluford L. Moor, Jr. | The Free-Piston Engine Mississippi State College 


REGION V, MIDWEST, WAYNE UNIVERSITY, DETROIT, MICH., APRIL 26-27, 1954 


Attendance: 272 Papers Presented: 9 
Prize Recs pient Title of Paper College 
First Richard Brown Mass-Precision Roller Gaging University of Akron 
Second James E. Bigler Cool Flames Ohio State University 
Third Benjamin E. Bader Powder Metallurgy Ohio University 
Fourth George J. Roth Capacitance-Welding Technique for the Installation of | University of Dayton 
Thermocouples 
Old Guard Richard D. Walker Oil Pipe Lines University of Toronto 


REGION VI, NORTHERN TIER, UNIVERSITY OF NORTH DAKOTA, GRAND PORKS, N. DAK., APRIL 26-27, 1954 


Attendance: 82 Papers Presented: 10 
Prize Recipient Title of Paper College 
First Louis F. Sander Nuclear Power and You Marquette University 
Second William E. Miller arr a Behavior Under Various Braking Con- University of Wisconsin 
itions 
Third Dwight Baumann As Easy as Pi North Dakota Agricultural College 
Fourth Roger Gay Crosley to Custom Illinois Institute of Technology 
Old Guard Ray Kobe 5W-20 Lubricating Oils University of North Dakota 


REGION VI, SOUTHERN TIER, UNIVERSITY OF LOUISVILLE, LOUISVILLE, KY., APRIL 8-9, 1954 


Attendance: 122 Papers Presented: 10 
Prize Recipient Title of Paper College 

First Clyde F. Young Capillary Tubes for Refrigeration Units University of Illinois 

Second Edwin Stear Laboratory Apparatus for Nozzle-Flow Study Bradley University 

Third Samuel Robinson Compressed-Air Equipment in Production University of Louisville 

Fourth Richard Gundlach Industrial Application of Free-Piston Gasifier Washington University 

Old Guard Donald B. Young A Problem in Incentive Administration in the Meat- University of lowa 


Packing Industry 


REGION VII, PACIFIC NORTHWEST, UNIVERSITY OF BRITISH COLUMBIA, VANCOUVER, B. C., CAN., APRIL 29-may 1, 1954 


Attendance: 91 Papers Presented: 10 
‘ Prize Recipient Title of Paper College 

First Alfred W. Harris Increasing the Volumetric Efficiency of Modzl Aero- University of Washington 

piane Engines ; 

Second John Telgener Operation of a New Semihardboard Plant University of Idaho 

Third Gordon Woodcock Flight Research Radio-Control System Oregon State College 

Fourth Bryce Johnson The Johnson Potato Harvester University of Idaho 

Old Guard Robert Loundagin Rocket Engines State College of Washington 


REGION VII, PACIFIC SOUTHWEST, UNIVERSITY OF ARIZONA, TUCSON, ARIZ., APRIL 30-May 1, 1954 
Attendance: 150 Papers Presented: 13 
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Prize Recipient Title of Paper College 
First Daniel A. Tepple Supersonic-Flow Studies by Hydraulic Analogy University of California, Berkeley 
Second Larney J. Hearty Inerting Explosive and Flammable Atmospheres in University of Utah 
Open Containers With Carbon Dioxide or Nitrogen 
Gas 
Third George M. Takis An Electric Analog for Periodic Heat-Transfer Problems Stanford University 
Fourth Leon Lee Kielman The Evaluation of Quenching Oils by Means of a Spe- University of Arizona 
cial Thermocouple 
Old Guard William C. Reynolds = Design and Model Tests of an Exhaust-Stack Ventila~ Stanford University 
tion Ejector 
REGION VIII, NORTHERN TIER (MID-CONTINENT SECTION, HOST) TULSA, OKLA., APRIL 25-27, 1954 
Attendance: 63 Papers Presented: 12 
Prize Recipient Title of Paper College 
First Edward Burkholder LPG-Carburetor Systems Oklahoma A&M 
Second Everett T. Hart Foot Temperature and Human Comfort Kansas State College 
Third Kenneth My An Instantaneous and Over-All Mileage Meter University of Kansas 
Fourth Daren L. Lucke Automatic Car Parker University of Arkansas 
Old Guard Duan P. Whelan Recent Developments of the Hot-Air Engine University of Oklahoma 


REGION VIII, ROCKY MOUNTAIN TIER, UNIVERSITY OF COLORADO, BOULDER, COLO., APRIL 2-3, 1954 


Attendance: 81 


Papers Presented: 16 


Pring Recipient Title of Paper College 
First Richard L. Gray Automotive Air Conditioning Texas Technological College 
Second Clifford A. Hauenstein The Mechanical-Engineering Curriculum in the Eyes ot | University of Denver 
the Student 
Third Kenneth E. Taylor Vibrations of Piping Systems Texas Technological College 
Fourth Samuel L. McClaren Hydrofrac; Past, Present, and Future Colorado School of Mines 
Old Guard Bili Craig Gas-Turbine Problems in the Automotive Field New Mexico College of A&M Arts 
REGION VIII, SOUTHERN TIER, LOUISIANA POLYTECHNIC INSTITUTE, RUSTON LA., MARCH 28-30, 1954 
Attendance: 65 Papers Presented: 12 
Prize Recipient Title of Paper College 
First Ernest Funk Single-Cylinder Free-Piston Engines University of Texas 
Second Richard H. Garrett The Garrett ‘Prest-Air’ Cooker Rice Institute 
Third Charles Fagg Problems of Cost University of Texas 
Fourth Robert L. Davis Airborn Radar as a Mechanical-Engineering Problem A&M College of Texas 
Old Guard Bernard J. Bagley Are Oil Filters Effective? Southern Methodist University 


Prizes, Other Than for Papers, Presented at Student Conferences 


1 Two prizes of $25 and $15 were awarded 
at cach Conference to the Student Branches, 
other than the host college, having the largest 
and next largest percentage of Student Mem- 
bers attending. 


2 A Certificate was presented at each Con- 
ference to the Student Branch having the 
largest percentage of potential Student Mem- 
bership in the third through sixth years among 
Student Branches participating. 


3 Each Conference presented a Man-Mile 
Trophy for the Student Branch that traveled 
the greatest number of man-miles to the 
Conference. The winners are listed in the 
following table: 


Region $25 Prize $15 Prize Potential Student- Man-Mile Trophy 
Membership Certificate 
I University of New Hampshire 
and Thayer School 
If | Cooper Union School of En- College ot the City of New York Newark College of Engineering Newark College of Engineering 
gincering 
Il University of Delaware U.S. Naval Academy Midshipman Swarthmore College University of Delaware 
School 
IV North Carolina State College University of South Carolina University of South Carolina University of Florida 


Vv University of Dayton 


University of Akron 


University of Dayton 
University of North Dakota 


University of Dayton 
Michigan College of Mining and 


vi South Dakota State College North Dakota Agricultural College 
Technology 

Northern Tier 

Vi Rose Polytechnic Institute Bradley University Rose Polytechnic Institute Bradley University 
Southern Tier 

VII Oregon State College State College of Washington University of British Columbia Oregon State College 
Pacific Northwest 

VII University of Utah University of Santa Clara University of Nevada University of Utah 
Pacific Southwest 

VILL University of Arkansas Kansas State College University of Oklahoma Kansas State College 


Northern Tier 
VIII University of Denver 


Pacific South west 


Colorado A&M College 
VIII Tulane University of Louisi- Louisiana State University 


University of Denver 
Louisiana Polytechnic Institute 


Texas Technological College 
Tulane University of Louisiana 
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Juntor Forum 


Conducted by Joseph Schmerler, Assoc. Mem. ASME 


What’s in a Name? 


Wuen the membership-grade designation of 
‘Junior Member*’ was replaced with ‘‘As- 
sociate Member’’ this year, the National 
Junior Committee had to decide whether or 
not to change its title accordingly. The 
Committee is currently of the opinion that the 
name should remain as before despite the fact 
that there will be an obvious inconsistency. 

The reason for this decision is simply that 
no new name has been suggested to date that 
adequately connotes the position and nature 
of the Committee. Some suggestions that 
were given consideration are: National As- 
sociate Committee, Associate Committee of 
ASME, National Associate Member Com- 
mittee, and National Committee for Associate 
Members. These, and others of slight varia- 
tion, were rejected because in each instance 
the title either did not convey the meaning of 
the Committee as to its function or national 
character, were too vague in the meaning of 
‘Associate,’ or were too long and thereby 
lost their value. 

The Committee realizes that some of the 
Junior Groups or Committees that function 
within various sections of the Society have 
changed their designation while others have 
not. Accordingly, the action of the Com- 
mittee leaves the matter open for further 
consideration but final to the extent that the 
name will stay the same until a better one is 
submitted and accepted. 


National Junior Committee Report 


The National Junior Committee, in order to 
render an accurate Annual Report on its prog- 
ress to Council, is endeavoring to evaluate 
activities undertaken not only during the past 
year but the whole program of the past few 
years as well. For this purpose a subcom- 
mittee was appointed to read over the Com- 
mittee minutes of the past four years and also 
to compare the aims and activities of the Com- 
mittee as it stands today with the original 
purpose of the Committee when it was or- 
ganized six years ago. It is expected that 
some shift in emphasis has taken place in the 
past few years if only because we are no longer 
in a postwar readjustment period. 


Corresponding Member Program 


In order to insure adequate communication 
with Associates throughout the country, the 
National Junior Committee adopted a Cor- 
responding Member Program a little over a 
year ago. To survey the effectiveness of this 
activity, a postal-card questionnaire was mailed 
to each Corresponding Member asking him 
whether or not he wished to be continued in 
the program and if he did wish to be continued 
on the list, whether he would accept appoint- 
ment as a Junior Adviser to any of five listed 
Society committees. 
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The response from 102 mailed questionnaires 
was 52 returns, with 16 desiring to be dropped 
from the program. Of the 36 asking to be 
continued as Corresponding Members, 23 
were willing to accept appointments as 
Junior Advisers while 13 indicated that lack of 
time or geographical location would not per- 
mit such activity. 

A breakdown of the list was made according 
to desired activity and has already proved a 
useful tool in selecting two replacements for 
Junior Advisers to Society Committees and 
two Associates to serve on the Junior Forum 
subcommittee. 

Membership in the Corresponding Member 
program is by no means exclusive. Where 
sufficient interest is aroused in any Associate 
to stir him to communicate with this column, 
in care of Mecuanicat ENGINEERING, Pattici- 
pation is assured. 

In keeping with the Committee activity of 
analyzing its performance during the past 
few years in order to prepare future programs, 
the Committee has asked that the Society 
use the 1954 Membership Survey Questionnaire 
to obtain a correlation of certain questions 
asked to the number of years that have elapsed 
since graduation. This information will aid 
the Committee in the respect that the major 
functions of Associates in their occupation will 
become known and National Junior Commit- 
tee attention can be directed in programming 
to the neglected areas. Also, an attempt to 
improve attendance at meetings will be made 
once it is learned what factors within and 
without the Society prompt Associates to 
attend or to absent themselves from meetings. 


Chicago Report 


By T. H. Gluck, Chairman, 
Associate Group, Chicago 


This past year, under the guidance of Robert 
Mindak, the Associate Group of the Chicago 
Section furnished six after-dinner speakers 
for regular Section meetings, conducted the 
Third Annual Prize-Papers Contest, and had 
Associate representatives on various Section 
committees. 

A large number of younger engineers have 
been integrated into the operating group of 
the Chicago Section, enabling these men to 
learn the operations of the Section while they 
are Associates. Another action taken by the 
Section was to change the name of the Junior 
Group to Associate Group in line with the 
change in the name of this membership 
grade. The Associate Group, which is com- 
prised of 13, has, under its new chairman, T. H. 
Gluck, scheduled a program for the coming 
year which includes the appointing of two 
committees to aid the Senior Membership 
Committee in getting Student Members to 
transfer to Associate Members upon gradua- 
tion, preparation of the Annual Smoker and 


the Prize-Papers meeting, and again furnishing 
six after-dinner speakers for various Section 
meetings. The Civic Responsibility Com- 
mittee will have a representative from the 
Group as will the Power Conference Com- 
mittee. 

For the 1955 Diamond Jubilee a Diamond 
Jubilee Associate Committee has been ap- 
pointed with R. Mindak and R. Holstpet 
as co-chairmen. 


ASME Woman's Auxiliary 
Reports on Scholarships 


Tus Woman's Auxiliary to The American 
Society of Mechanical Engineers recently 
reported on the Calvin W. Rice Memo- 
rial Scholarship Fund and the Sylvia W. 
Farny Scholarship. 

The reports were submitted by the chairmen 
of both committees: Mrs. Allan R. Cullimore 
for the Calvin W. Rice Memorial Scholarship 
and Mrs. Ralph L. Goetzenberger for the Sylvia 
W. Farny Scholarship. 


A. R. Durrani Receives Rice Scholarship 


The Calvin W. Rice Memorial Scholarship 
for 1954-1955 has been awarded to Abdul Rauf 
Durrani of Pakistan. He is 26 years old, 
unmarried, and has a BSCME) degree from the 
University of Karachi, standing first in his 
class. He is an examiner in the mechanical 
and electrical departments at the Government 
College at Sind. 

Mr. Durrani is at present employed by the 
Government of Pakistan, Ministry of Indus- 
tries, as assistant director of supply and pur- 
chasing agent of special equipment. He has 
excellent recommendations from his superiors 
in the government employ and from his pro- 
fessors at the University. He wants to study 
earth-moving, road-making, and agricultural 
equipment, diesels, and diesel electrics. He 
has been recommended for a travel grant under 
the U, S. Fullbright Program. He will study 
at Purdue University during the present aca- 
demic year. 


Sylvia W. Farny Scholarship 


The Sylvia W. Farny Scholarship of $500 is 
awarded annually by the Woman's Auxiliary 
to The American Society of Mechanical Engi- 
neers, The scholarship is open to American 
men and women undergraduate students in 
mechanical engineering who are enrolled in an 
accredited curriculum in a college or university 
in the United States in which there is an 
ASME Student Branch. It is for use during the 
student's final undergraduate year. The 
award is granted on the basis of financial need, 
scholastic achievement, and character. 

Because of the large number of engineering 
schools throughout the country, it was neces- 
sary to divide the schools into groups. The 
scholarship rotates annually among these 
groups. During the fall of each year the par- 
ticipating colleges are notified, and application 
forms are made available. 

Faust S. D'Avello, formerly a student at the 
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University of Akron, was the recipient of the 
first Sylvia W. Farny Scholarship, which was 
granted in 1953. 

This year, as the result of an expanding 
organization and through the generous contri- 


butions of its Sections, the Auxiliary granted 
two $500-scholarships. The recipients are 
John W. Smylie, Mississippi State College, and 
Arthur S. Rathbun, Rensselaer Polytechnic 
Institute. 


Engineering Societies Personnel Service, Inc. 


Tuase items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members, 
or nonmembers and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 


New York Chicago 
8 West 40th St. 84 East Randolph St. 


Men Available’ 
Engineer, you 


, ten years’ experience, proj- 
ect, precision p De- 


~ Bm special machinery. 

velopment, design, manufacturing follow-up. 

Mechanical, pneumatic, hydraulic. Seeks re- 
msible position acetime industry. Prefers 
ew York metropolitan area. Me-119 


Technical Writer, mechanical engineer; 34; 
experienced writer, editor, designer, and exten- 
sive flight experience as Air Force officer. Desires 
technical writing or editing work in aircraft or 
missile navigation and control. Me-120. 


Administrative Engineer, mechanical-engineer- 
ing graduate; 42; wide experience in mass- 
producing metalworking industries, including 
design, sales, production, construction, and main- 
tenance Desires position in, or leading to, Cali- 
fornia area. Me-121 


Mechanical Engineer; 23, single; BME; two 
years’ design and development on jet-aircraft hy- 
draulic systems and equipment. Desires engi- 
neering position in aircraft industr where 
experience can to best vantage. 
Me.-122 

Mechanical Engineer; 40, 15 years’ experience 
in plant engineering and machine design; 1'/s 
years’ maintenance administration; desires posi- 
tion in plant-engineering field with a 
for position in plant management. Me-123. 


Mechanical Engineer, BSME, registered. 
Power-plant testing, operation, water treatment, 
and heating, ventilating, and air-conditioning de- 
sign experience. Desires responsible power plant 
sopecwins or air-conditioning design position. 

el: 


Mechanical Engineer, registered; 55; 35 
diversified experience—apprentice, machin- 
t, foreman, plant engineer, construction super- 
intendent, plant manager ires responsible 
position. Location immaterial. Me-125. 


Director of Development, Research, or Chief 

Engineer; PhD Mechanical; 42; mechanical 
structural, plastics, or allied field; 20 years of 
diversified experience in transportation and air- 
craft. Excellent record and references efers 
small or medium-sized organization. Will deal 
with top executive only. Me-126-069-Chicago. 


Plant M er, BSME, MBA; 34, married; 
11 years’ all phases metal manufacturing; ma- 
chinist, foreman, production manager, staff 
assistant, top management; now responsible for 
500-employee factory Desires similar position. 
Me-127. Detroit 

Mechanical Engineer; 31; six years’ varied 
experience in production, methods, hydraulic, and 
electromechanical design. Desires ition in 

oduction or methods efers New 
Vor k metropolitan area 


a All men listed hold some form of ASME 
membership. 
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in order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


San Francisco 


Detroit 
Post St. 


100 Farnsworth Ave. 57 


Plant Engineer, 
fessional engineer in Ill., Ohio; 29; seven years’ 
diversified plant-engineering experience. Strong 
Somigpeuns in cost control. Desires position re- 
y rs ing management abilities. Prefers Middle 
tlantic or New England. Me-129-970-Chicago. 


l-Industrial Engineer, BSME, BA 

Chemistry; 32; seeks challenging position in cost 

reduction, waste control, plant engineering and 

layout, materials handling, methods studies, sta- 

Sete design, and technical writing. Will travel. 
e-130. 


Chief Engineer, 


registered pro- 


hy. 


mechanical graduate; 17 
years of supervision; tool and machine design; 
methods; cost estimating. Currently chief engi- 
neer contract as concern making 
small, mass-produced parts for cateagetive, elec- 
trical, and novelty industries. Me-1 


Mechanical E eer, integrated RS in 
product design, development, research, technical 
management. Light to heavy industrial equip- 
ment, ordnance, plant engineering. Particular 
interest in building personnel. Advanced degree. 
Registered. Desires lead, or assistant, position 
in small firm or equivalent. Me-132. 


Positions Available 


Chief Engineer, 40-45, mec ical i ing 
degree, to take charge of entire engineering pro- 
gram; will be directly responsible for research and 
development, for a manufacturer of machine 
tools. Will act in an advisory and consulting 
$38 oor to all branches of engineering. 
000. plus bonus. New England. W- 159, 


Plant Bagness to take complete charge of 
and ling of large electromechani- 

Must have considerable back- 

ou and die work. $8000-$10, 


cal equipment. 


Technical Research Director. 38-50, preferably 
PhD; must have at least ten years’ experience in 
vinyl and thermoplastics, including extrusion. 
also have good experience. 
$15,000. New York, N. 


Production Manager, at least ten years’ light- 
metal manufacturing and plating experience 
covering electromechanical components and radio 
hardware. $10,000-$12,000. H. W-226. 


Chief Engineer, under 60, at least ten years’ 
executive, administrative, and product- appli’ 
cation experience in mechanical, electrical, 
chemical, and metallurgical fields, ‘covering 
automotive aircraft accessories. To 

5,000. Ohio. W-281. 


Wind-Tunne! Test Engineers, aeronautical or 
mechanical, for aeronautical research and develo 
ment work on the staff of a 7.75 X 11 ft subson 
wind tunnel. Should have minimum of two 
years’ experience in aerodynamic design, develop- 
ment, or research. Opportunity 
engineering. $5575. 


a Industrial Engineer, who has had broad 
ience and exceptional ability in various 
elds of industry, to direct a program of industrial 
in an ancient country rich in natural 
resources. Will supervise and direct necessary 
investigation of raw-process materials; evaluate 
cost and adequacy of fuel, water, power, and 
transportation required, and ability of local 
markets to profitably absorb manufactured prod- 
ucts; supervise and direct economic study and 
justification, design specifications, bid proposals 
and evaluation, contract negotiations, etc.; con- 
struction and operation of industrial plants and 
ay Duration, minimum of one year. 
y, related to past earnings, ranges from 
rw 440 to $18,000, plus cost of living allowance. 
Transportation provided. Far East. F-325. 


Supervisor of Industrial Engineering, 35-45, 
mechanical or industrial-engineering graduate, 
with time-study, methods, and considerable wage- 
incentive experience in metal products and coil- 
winding fields, to supervise time study, methods 
tooling, costs, and incentives for electrical- 
manufacturer. $8000. Conn. 


Die Designer, capable of training and super- 
vising foreign engineers in tool and die design for 
the t of equipment listed: typical railroad 
forge-shop equipment; various sizes of national 
hot-heading and forging machines; various sizes 
of national open and solid die cold headers, nut- 
blanking machines; swaging machine, and 
ton hydraulic press. Will do actual design work 
as well as training and supervising. Must have 
had heavy practical experience. Base salary, plus 
living allowance; air transportation is provided to 
— from the job. Two-year contract. Near 

t. 


Staff Industrial Engineer, 32-38, engineering 
graduate, at least five years’ experience in indus- 
trial engineering covering work measurement, 
methods study, wage incentives, plant and equip- 
ment layouts, process analysis, and cost-control 
systems. SS $10,000. Considerable 
traveling. New York metro- 
politan area. 


Administrative Engineer, under 30, mechanical- 
engineering graduate, three to five years’ machin- 
ery design, manufacturing, and office experience, 
to analyze and prepare reports covering engineer- 
ing costs, product improvement, job analysis, 
sc! ete. $7500. New York, A 


Administrator of Mechanical Design, 35-45, 
engineering degree, at least ten years’ experience 
in responsible charge of design and apt no 
engineering in the precision-machinery or electro- 
mechanical fields. Must understand design for 
production and have a background of experience 
covering quality and reliability of products. 
$10,000-$12,000. N. J. W-386. 


Chief Plant-Industrial Engineer, 35-45, indus- 
trial or mechanical graduate, ten years’ experience 
covering the application of labor standards for 
standard-cost and supervisory-control purposes. 
Will take charge of operating supervision, union 
representatives, and staff personnel at policy- 
making level on all matters pertaining to la 
standards and their by letter 
stating salary requirements. 


Engineers. (a) Vice- neato 40-45, at least 
12 years’ engineering operating and managerial 
experience in  water-works fields. $12 
$14,000. (6) Manager, 35-45, at least ten ee 
experience covering operation, maintenance, and 
construction of water-works systems. $5000— 
$7500. East. ; 


Chief Engineer, 40-50, mechanical-engineeri ng 
graduate, at least ten years’ design project, an 
executive-engineering experience on high-speed 
diesel engines. $15,000-$20,000. East. 


Plant Engineer, plant gi ing and p 
tion experience in metal-procucts manufacturing 
fields, to supervise tooling, production layout, 
polishing, spraying, and general-equipment main- 
tenance including air conditioning, heating, etc. 
$10,000, plus bonus. J. -425. 


Production Engineer who has » had at least five 
years’ experience in the cture of i 
wire and cable, preferably with experience in plas- 
tic inmsulations. Manufacturing experience is 
in to design experience. 
Conn. 


to 55, at least three years’ 
experience in designing or developing heavy 
interna! bustion Duties will involve 
work designing and developing heav 
tion Some field wor 
and contact with customers. Will understudy 
chief engineer. or Employer may negotiate 
fee. Iowa. C-2145. 


(ASME News continued on page 872) 


MECHANICAL ENGINEERING 


4 


Yarvay Remote Uquid indkoter 
with new wide-visiun face, 


THIS MAN IS WRITING 
BOILER INSURANCE 


@ Figuratively, that is. 

He is a Yarway craftsman, assembling Yarway Remote 
Liquid Level Indicators . . . and the care he is taking is one 
of the reasons why Yarway Remote Indicators are just about 
the safest boiler insurance you can buy. 

Every part is precision-machined. Every assembled instru- 
ment is precision-tested. In the Y2rway Research Laboratory 
a stock indicator passed the equivalent of 100 years normal 
use with no parts replacements, no serious wear. In thousands 
of power plants, ashore and afloat, Yarway Indicators are 
giving similar dependable service. 

This is typical. All Yarway products contain the same 
good engineering and skilled workmanship, aimed at one 
objective—better service in your plant. 


Make Yarway your way. 
YARNALL-WARING COMPANY 


100 MERMAID AVENUE, PHILADELPHIA 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


steam plant equipment 


BLOW-OFF VALVES DIGESTER VALVES 
WATER COLUMNS AND GAGES STEAM TRAPS 
REMOTE LIQUID LEVEL INDICATORS STRAINERS 
EXPANSION JOINTS SPRAY NOZZLES 
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Sales Manager, Tanks; to 43, at least two 
years’ experience in the sale of steel tanks, pres- 
sure vessels. Knowledge of markets and sales 
management. Duties will involve supervision of 
national sales of steel tanks, pressure vessels, etc. 


$10,000-$15,000. Employer will negotiate fee. 
traveling. Headquarters, Chicago, Ill. 
C-2164. 
Project E eer, mechanical or electrical 


graduate, to 30, at least two years’ experience as 
project assistant in consulting office on power 
plants or utilities and preferaoly in instrumen- 
tation. Knowledge of boilers and accessories 
Duties will involve co-ordination of engineering 
and ultimately field-sales assistance in public- 
utility field on controls and instrumentation of 


boilers. May lead ultimately to sales. 
$8000. Employer will negotiate fee. Ind. 
C-2167(a) 

Machine- er, mechanical, 28-35, at least 


five years’ experience in light automatic machine 
design. Kaowledge of electric-machine wiring 
and control circuits, project work on special ma- 
chine design. will ne- 
gotiate fee. Chicago, Ill. C-217 


D er, cranes and shovels, mechanical grad- 
uate, 50, at least five Fe me experience in de- 
signing constiuction machinery. Knowledge of 
complete unit and speeds. Duties will involve 


designing construction equipment and later super- 


vising other 7 pany manufactures 
equipment. To $12,000, depending 

perience. Employer will negotiate fee. 
Chicago, C-2196. 


Process Engineer, strong experience in tooling 
for small press operations. Product involves 
smal! parts a may from light-gage steel, brass, 
or copper ties will be heavy in tool engineer- 
ing and a. in genera! processing. 7 200. 
Detroit area. 9546. 


Engineers: (a) Mechanical engineer, 40-45, 
about 18 years’ experience in design, engineering, 
and construction of steam-power plant facilities. 
As member of plant engineering staff of large 
manufacturer, will be resp ible for 
dations and decisions involving design of instaila- 
tions, specifications control, and approval of 
detail prepece™- (b) Same as afore-mentioned in 
field of heating, ventilating, and air conditioning. 
$7500-$9500. Midwest. D-954 


Mechanical-Process Engineer, good back- 
nd in electric-motor applications on diversi- 
fred machinery, switches, timers, hydraulic cir- 
cuits, etc.; employed in high-production industry. 
Will design and devise improvements and changes 
as part of plant- ~ section. Salary 
open. Detroit, Mich. 9580. 


Candidates for Membership and Transfer in the ASME 


Tue application of each of the candidates listed 
below is to be voted on after Oct. 25, 1954, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have heen 
received from the required number of references. 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately. 


Key to Abbreviation 


R = Re-election; Rt = Reinstatement; Rt & T 
= Reinstatement and Transfer to Member 


New Applications 


For Member, Associate Member, or Affiliate 
Ance.corti, Joun A. J., Somerville, N. J. 
Anperson, ANDREW M_, Schenectady, N. Y. 
Max M.,S. Pasadena, Calif. 
Bait, Ropert W., Godfrey, Ill 

Baunes, THomas C., Pensacola, Fla 
Bassorr, Leonarv, Fanwood, N. J 
THornton, New York, N. 
Beir, Vincent G., Ja., Ambler, Pa. 
Benorson, Joun Charleston, W Va 
Beeman, Kurt, Schenectady, N 

Binv, Josern L., Hingham, Mass 

Biiss, Ames, Houston, Texas 

Howarp B, Burbank, Calif 
Braviey, Georae A., Adrian, Mich 
Branv, Blue Bell, Pa 
Cannam, Georoe E., West Orange, N. J. 
Carieton, Joun J., Honolulu, T. H. 
F., Scarsdale, N. 
Corus, Turopore R., Los Alamos, N. Mex 
Coooan, , Paterson, N. J 

Coon, James C., Clemson, S. C 
Corrrs.., Josern L., Tulsa, Okla 
Crome, Portland, Ore 

Cross, C. Spencer, Ocean City, N. J. 

pe ToRRONTERGUI, Luanpro J, Bilbao, Vizcaya, 


Spain 
Lester A, Los Alamos, N. Mex. 
Dyson, Ropert L., Council Blufls, lowa 


Erurs, Steran, Los Angeles, Calif 
Freepman, Samus. W., Wilmington, Del. 
Fritz, Ropert J., Schenectady, } 

Garts, Gorvon O., Minneapolis, Minn. 
Gries, Baw L., Bartlesville, Okla 
Greenperc, Murray, New York, N. Y. 
Groumesrevur, Guen Chicago, Ill 
Hartman, Groros M Kew Gardens, N. 
Henry, R., East Lansing, Mich. 
Houmes, O., Philadelphia, Pa 
Hoorinoarner, Georos E., Springhill, Ala 
Hevupecky, Henry F., Ames, lowa 
Hev, Wittam C., Alhambra, Calif 
Huerey, Laurance U., Los Alamos, N. 
Donarp J., Mobile, Ala 

Kent, Harry J., Cinc/nnati, Ohio 
Kuurrat, Avoust Summit, N. J. 
CHaries E, Schenectady, 
Roorr G., Chicago, Il 

Kinkxie, Ropert W., Valley Forge, Pa. 

Kiex, Lake Jackson, Texas 
Kopertr, F., Cincinnati, Ohio 
Kumar, NARENDRA, New Delhi, India 
Lawrence, H., Phillipsburg, N. J. 
LepeeMan, MARVIN, San Francisco, Calif. 
Lemon, Lee W., Summit, N. J 
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Mex 


Lipton, Martin H., Verona, N. J. 

Mawnct, Fran« J., Fairhope, Ala. 

Martinez, ARMANDO M., Mexico, D. F., Mex. 

Mever, Rosert E., Milwaukee, Wis. 

MIppLETon, M., San Mateo, Calif. 

Jamus A. Charleston, W. Va. 

Moors, FORREST E., Tulsa, Okla. 

Moutp, Ricwarp J., Corry, Pa. 

Nairen, Sam C., Borger, Texas 

NICHOLSON, Joun P., China Lake, Calif. 

Norem, ALLAN G., Murray Hill, N. J. 

Noreen, Crype W., Brooklyn, Ind. 

Dupiey D., Jr , Bridgeport, Conn. 

Oppo, Dominic V., Chicago, fir 

O’Ecuver, Fernanp, Montreal North, Can. 

Owen, Frev R., Sandpoint, Idaho 

Parrratu, H., Bayside, N. Y. 

Patos, W., Cincinnati, Ohio 

Patt, Supwansvu Calcutta, India 

Parker, Donato H., North Kansas City, Mo. 

Puttoips, James S., Spring Hill, Ala. 

Prentice, Mayo S., Tacoma, Wash 

RANDALL, Lincotn H., Yokohama, Japan 

Ranvovren, S. Baltimore, Md. 

Reicut, M., Forest Hills, L. RA 

ReutTuex, Fritz L., Mannheim- Waldhof, Ger- 
many 

Wittarp Jr., 

ROSENBBRG, Ricwarp, Oak Ridge, 

Rosse__e, Rosert W., Miami, Fla 

Ruerer, Harry R., Massillon, Ohio 

Ricuarp, Johannesburg, S. Africa 

Sear, Eric F., Mexico, D. F., Mex. 

Suaw, Raymonp R., Chicago, II. 

Samira, Freo D., Tampico, Mex 

Gorpon, Whittier, Calif. 

Serra, Harry M., Jr, Mobile, Ala. 

Srencer, Tuomas N_, Amarillo, Texas 

Strum, James E Cleveland, Ohio 

Ten Broeck, H., Philadelphia, Pa. 

Tueocaris, Periciss S , Athens, Greece 

Tuornton, Wuttam D, Los Alamos, N. Mex. 

Trexier, Epwarp C., Jr , Richmond, Va. 

Trimece, Monrose S, Monroe, La 

Joun R., Vancouver, Wash. 

Vincent, Kennertn 1. C., Drexel Hill, 

Waucer, H., Jr, Brooklyn, 

Wessrer, Donarn C., Altadena, 

Witiiams, Artaur W., Mobile, Ala. 

Wone, Manunon, Rutherford, N. J. 

Wriouat, Donan L., Schenectady, N. Y. 


Pittsburgh, Pa. 
enn. 


Change in Grading 


Transfersto Member, Associate Member, or A filiate 

Aros, Ricnarp P., Cincinnati, Ohio 

Davin S., Cincinnati, Ohio 

Horton, C., Columbus, Ohio 

Keves, Joun H., Casper, Wyo. 

Krrrennan, Caaries J., Kirkwood, Mo. 

Lano, V., Wyoming, Ohio 

Lano, Epwarp H, Syracuse, N. Y. 

Ben J., San Francisco, Calif 

Onorrey, Joun E., Johnstown, Pa. 

Pacer, Joun A., Montreal, P.Q, Can. 

Joun E., Miami, F' 

RIcharp M., Ithaca, N. ¥. 

Resp, Kart F., Erie, Pa 

Stewart, Ricwarp B., Boulder, Colo 

Sutiins, Samuet L., Oak Ridge, Tenn. 

Transfers from Student to 


40 


Obituaries ... 


Halford (1891-1954), mechani- 
cal engineer Main, Inc., ston, 
Mass., “tied uly 23, Born, Newark, N. J., 
June 16, 1891. Parents, George A. and Christine 
(Millett) Ambler. Education, BS(CE), Massa- 
chusetts Institute of 1914. Married 
Lillian S. Henderson, 1916. Mem. ASME, 1949 
Survived by wife and daughter, J. Meredyth 
(Mrs. D. S.) Sawyer, both of Winuhaster, Mass. 


Joseph Franklin Carlz (1896-1954), manager, 
Industrial Marine Division, Standard-Vacuum 
Oil Company, New York, N. Y., died April 8, 
1954. Born, Gloucester, Mass., Feb 13, 1896 
Parents, Joseph and Emily (Melanson) Carliz. 
Education, ME, Lehigh University, 1918; 
graduate, Harvard School of Business Adminis- 
tration. Married Gertrude M. Gavel, 1922 
Mem. ASME, 1947. Survived by wife; his father; 
two sisters, Lydia M. and Mrs. Mabel Paz; and 
brother, Jerry. 


Thomas Howard Clark (1924-1954), sales 
engineer, Western Asbestos Co., San Francisco, 
Calif.. died July 23, 1954. Born, San Fran- 
cisco, Calif., May 15, 1924. Education, BS(Bus 
Adm.) University of California, 1948. Married 
Janet Thielscher’ Jun. ASME, 1953. Veteran, 
U. S. Army Engineers, 43rd Engineer Construc- 
tion Battalion, Japan. Survived by wife and 
three-year-old daughter, Susan. 


Bert Fought Downey (1883-1954), secretary- 
treasurer, The Yost Superior Co., Springfield, 
Ohio, died recently, according to a notice re- 
ceived by the Society. Born, Sycamore, Ohio, 
Nov. 23, 1883. Parents, S. F. and Martha Jane 
(Betz) —— Married Minnie Downey; 
daughter, Betzy Jane. Assoc-Mem. ASME, 
1929; Mem. ASME, 1935. 


Joseph Horace Drake (1895-1953), associate 
, Reynolds, Smith & Hills, 
Jacksonville, Fla., and an authority on high- 
ressure steam-generating plants, died Dec. 20, 
953. Born, Battle Creek, Mich, July 28, 
1895. Parents, Joseph H., Sr., and Maude E. 
(Merritt) Drake. Education, AB, University of 
Michigan, 1916; BS(ME), 1917. Married Zerah 
Soviees. 1943. Mem. ASME, 1945. Survived 
wife; a sister, Mrs. Harold P. Rich, Buffalo, 
4 Fs ‘and a brother, Charles M., Birmingham, 
ich. 


Elliott Ward Guotipes (1906-1954), assistant to 

eral -service and pro- 

chine Corp., Endicott, N. Y., died July 13, 1954. 
Born, New York, N. Y., April 7, 1906. Parents, 
Stephen H. and Edna (Fishbaugh) Gardinor. 
Education, correspondence courses in civil and 
mechanical engineering, 1929-1932. Married 
Alice Van Wormer, 1929. Mem. ASME, 1947. 
Survived by wife: his mother; a sister, Dorothy; 
and three children, John V., Carolyn, and Lynn. 


Ames Bartlett Hettrick (1904-1954), 
ing and dev Pp , Calco Chemical 
Division, American Cyanamid Co., Bound Brook, 
., died early in 1954, according to a notice 
oe ON. received by the Society. Born, Clinton, 
Iowa, Nov. 29, 1 . Parents, George D. and 
Lucy (Bartlett) Hettrick. Education, 4 years, no 
degree, Massachusetts Institute of Tec m8 q 
1924-1928. Married Francis C. O’ 
Children, John L., Ames B., Jr., an d Georg 
Assoc-Mem. ASME, 1934; Mem. “ASME, 


William Lewis McMeans (1879-1954), me- 
chanical superintendent, Vulcan Mold & Iron Co., 
Latrobe, Pa., died Feb. 25, 1954. Born, Johns- 
town, Pa., Oct. 4, 1879. Education, graduate, 
public schools; evening-school drafting and 
mathematics courses. Mem. ASME, 1952. 
Survived by wife. : 


Jesse George Melendy (1877-1954), retired 
production consultant, General Chemical Division, 
Allied Chemical & Dye Corp., New York, N. 


own, N. 
Milford, N. H., Sept. 30, . Parents, 
George L and Adelaide E. (Burpee) Melendy. 
Education, PhB, Brown University, 1901. 
Married Jessie M. ——, 1904 (died 1948). 
Mem. ASME, 1942. Survived by a daughter, 
Mrs. Freema” T. Putney, Wellesley Hill, Mass. 


Harry Adolph Schwartz (1880-1954), director 
of research, National Malleable ont yor Castings 
Co., Cleveland, died , 19 Born. 
Oldham Co., pri 
P. F. Adolph and ize} J.s Koehler) Schwartz. 
Education, BS(EE), Rose Polytechnic Institute, 
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Winding TV power transformer coils at Sparton Radio -Television 


ICKERS. 


VARIABLE SPEED 


Hydraulic Transmission 


Hourly production was increased 18% when these coil- 
Motion Picture Film winding machines at Sparton Radio-Television were equipped 
a olen rt with the Series TR3 Vickers Variable Speed Hydraulic Trans- 
Corp.—Ansther apple mission. This improvement resulted from the superior control 
tion where stepless variavle features inherent in the transmission: (1) extremely quick and 
speed and constant torque smooth variations in speed, (2) maximum torque at low rpm, 
(3) instantaneous starting and stopping. 
much more satisfactory While the previous drives required maintenance approxi- 
operation. mately once a week, the Vickers transmissions have needed 
attention only three or four times since they were installed 
four years ago. They have built-in automatic overload pro- 
tection and they are automatically pressure lubricated by the 
power-transmitting medium (oil). 
Perhaps you have an application where this Vickers Vari- 
able Speed Hydraulic Transmission will make similar improve- 
ments and economies. Ask the nearest office listed below for 


Bulletin 47-40a. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1500 OAKMAN BLVD. « DETROIT 32, MICH. 


low cot vit end to calibrate snd ctr ATLANTA,» 
equipment under operational acceleration forces. Speed settings must (Metropolitan) » NEW YORK (Metropolitan) « PHILADELPHIA (Metropolitan) 
be accurate and precisely maintained over extended operating PITTSBURGH «© ROCHESTER + ROCKFORD «+ SEATTLE + TULSA 
periods. Driven by Vickers Variable Speed Hydraulic Transmission. WASHINGTON + WORCESTER 
6486 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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1901; MS, 1903; ME, 1005; ChE, 1931; hon. 
hon. DE, Case Institute of Tech- 
Married Alice Joy Hill, 1918. In 


he was reci of E. J. ves medal, Institu- 
tion of British Foundrymen; in 1951, Charles H. 
McCrea medal, Malleable Founders’ Society. 


ASME Secretary's office in New York de- 
pends on a master membership file to maintain 
contact with individual members. This file is 
referred to dozens of times every day as a source 
of information important to the Society and 
to the members involved. Ali other Society 
records and files are kept up to date by in- 
corporating in them changes made in the 
master file. 

From the master file are made the lists of 
members registered in the Professional Divi- 
sions. Many Divisions issue newsletters, 
notices of meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such infor- 
mation, you should be registered in the Di- 


address 


City 


Name of 
employer 


Address of 
employer 


Street 


Product or 
service of company 


Title of position held 


Nature of work done.. 
I am a subscriber to (please check) 


Publication 


Macuanicat ENoineerino 
(_) Transactions of the ASME 
(_) Journal of Applied Mechanics 
() Applied Mechanics Reviews 


A~Aviation 


C—Management 
D—Macerials Handling 


F—Fuels 
G—Safety 
H—Hydraulics 
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ASME Master-File Information 
(Not for use of student members) 


Please register me in three Professional Divisions as checked: 


J—Metals Engineering 
B—Applied Mechanics K—Heat Transfer 

(J L—Process Industries 
M—Production Engineering [_) W—Wood Industries 
E—Oil and Gas Power N—Machine Design 
P—Petroleum 

R—Railroad 


Keep Your ASME Records Up to Date 


visions (no more than three) in which you 
are interested. Your membership card bears 
key letters opposite your address which indi- 
cate the Divisions in which you are registered. 
Consult the form on this page for the meaning 
of the letters. If you wish to change the 
Divisions in which you are registered, please 
notify the Secretary's office. 

It is important to you and to the Society to 
be sure that your latest mailing address, busi- 
ness connection, and Professional Divisions’ 
enrollment are correct. Please check whether 
you wish mail sent to home or office address. 

For your convenience a form for reporting 
this information is printed on this page. 
Please use it to keep the master file up to date. 


Check mailing address 


Address changes effective 
when received prior to: 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


S—Power 
T—Textile 
(_) V-—Gas Turbine Power 


(_) Y—Rubber and Plastics 
Z—Instruments and 
Regulators 


Held 10 patents dealing with malleable processes. 
Jun. ASME, 1907; Mem. ASME, 1913. Served 
the Society on the Joint Committee with AFA on 
Shop Practice. Author of “American Malleable 


. In 1947 he was made honorary 
the Belgian Society of Foundry 
Technique. Survived by wife. 


Tho 


Co., Cleveland, Ohio, died 
Uvilla, w. Va., 


ian 
Education, high school; YM 
Central Institute courses; S. 

May Christner, 1906 He received the Taylor 
Key in 1937; and was also awarded the certifi- 
cate of award by the Industrial Engineers As- 
sociation; Award of Merit, Construction Bat- 
talions, U.S. Navy; Award for Meritorious Serv- 
ice, Smaller War Plants Corporation. Mem. 
ASME, 1941. Survived by wife and two children, 
Robert C., Cleveland, ema and Miriam Wack- 
erman, Chagrin Falls, 


James Van Buskirk (1887-1953), industrial 
specialist, Quartermaster Department, U. S. 
Army, died Oct. 18, 1953, in Grand Rapids, Mich. 
Born, Buffalo, N. Y., Sept. 6, 1887. Parents, 
Homer and Emma (Hutton) Van Buskirk. 
Education, graduate, Rochester Mechanics In- 
stitute, 1 special courses, University of 
Rochester, 1908. Married Mar 

1919 (died 1947). Mem. AS 
held a patent on self-action line splice (automatic) 
for splicing electric power-line wires. Receiv 
Merit Award from Ordnance Department for 
improved design of ordnance materials. Sur- 
vived by son, James, Jr., Evanston, Ill; and 
daughter, Mrs. O. E. Gram, Billings, Mont. 


David Spencer W (1887-1954), engineer, 
Charles T. Main, Inc., ton, Mass., June 
24, 1954, at his home in Wellesley, Mass. Born, 
Milwaukee, Wis., Feb. 8, 1887. Parents, David 
S. and Eva (Russell) Wegg Education, ME, 
Cornell University, 1912; MME, 
ing), University of Utah, 1915. othy 
Vedder, 1914; married 2nd, Betty Fellows 1928; 
and married 3rd, Mildred Randell, 1939; children, 
Dorothy . G. 
both of Chicago, III. 1 
Mem. ASME, 1914; Mem. ASME, 1921. He 
served the Society as secretary of Power Test 
Codes Subcommittee No. 11, on Complete 
Power Plants. 


Herman Weisberg (1900-1954), mechanical 
engineer, Public Service Electric and Gas Com- 
Newark, N. J., died June 29, 1954, at Johns 

a Hospital, Baltimore, Md. Born, New 
York, N. Y¥., May 11, 1900. Parents, Mr. and 
Mrs. Samuel "Weisberg. Education, ME, Cornell 
University, 1921. Mem. ASME, 1937; Fellow 
ASME, 1953. He was active on many ASME 
committees and had contributed in a marked 
degree to the advancement of principles which 
have been incorporated in various standard codes. 
Author of several papers which were published in 
leading scientific and technical journals. A 
widower, he is survived by a daughter, Joan; 
a son, Peter; his father; two brothers, Dr. 


Irving Weisberg, Nanuet, N. Y., and Daniel 
Weisberg, Kingston, Y.; a sister, Rose, 
Washington, D. C. 


Herbert Lucius Whittemore (1876-1954), 
retired chief, engineering mechanics section, 
National Bureau of Stand ds, Washi 
D. C., ay July 11, 1954. Born, Milwaukee, 
Wis., Oct. 1, 1876. Parents, Lucius L. and Char- 
lotte E Whittemore. Education, 
Pratt Institute; BS(ME), University of Wis- 
consin, 1903; ME, 1910. Married Elizabeth A. 
Kittredge, 1923 un. ASME, 1903; Mem. 
ASME, 1910; Fellow ASME, 1936. He was 
extremely active in Society affairs, serving on 
several technical committees; as chairman of the 
Washington, D. C., Section; as Manager, 
ASME, 1930-1933; asa ber of the Nomi 
ing Committee, 1938; and for many years as 
member of the Committee on the Economic 
Status of the Engineer. During his years with 
NBS he invented testing equipment, including the 
Whittemore Fulcrum Plate Strain Gage to meas- 
ure stress on concrete dams and large steel struc- 
tures. He also helped invent the Whittemore- 
Petrenko proving ring, which has become stand- 
ard equipment for checking the accuracy of 
tension, and compression-testing machines 
He was the author of books and pamphlets in his 


field, including ‘‘Ideas on Specifications,’ which 
was publish commercially in 1952 e re- 
ceived the James T. Morchead Medal, 1927, 


from the International Acetylene Association; 
and the Longstreth Medal, 1938, from The Frank- 
lin Institute for his inventions. Survived by his 
wife, E. ge, MD; ason William -. 
Cleveland, Ohio; a daughter, Nancy; and 

sister, Mrs. Anne Von Ammon, Washington, D. c 
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Four words... but every time 


corrosion, vibratiff 


/ 
FLEXITALLIC—DO NOT SUBSHTUTE 
vigg And 


they appear on an order, Flexi- 
tallic salutes an engineer who 
has joined the crusade for one 
standard of quality in gasket 
construction. 


Flexitallic Spiral-Wound identi- 
fies the original spiral-wound 
gasket—the standard of quality 
in high-pressure, high-tempera- 
ture seal for more than 40 years. 


Spiral-wound is the proper 
designation of a gasket that com- 
presses like a spring to make an 
effective seal, compensates for 
unpredictable joint stresses, and 
then rebounds when the bolt load 
is relaxed. 


Flexitallic Gaskets are exclusively 

spiral-wound, the uniquely resil- 

ient construction pioneered by the 
Company in 1912, 

Each Flexita Gasket is engi- 

feet specific conditions 

and physical shock, 


unpredictable 
Spirally-wound er; ped’ plies 
of required met with alternating 
plies of proper/filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 


Flexitallic Gaskets are at highest 
efficiency when bolted up cold at 
a predetermined load. For all 
pressure/temperature ranges 
from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. For 
all standard joint assemblies, In 
four thicknesses for special re- 
quirements: .125”, .175”, .250”, 
.285”. In diameters to 84” O. D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2, N. J. 
Representatives in principal cities 


SPIRAL-WOUND GASKETS 


GES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


The ideal seal for many process applications is a Flexitallic Gasket 
CATIONS with Teflon trapped between edges of stainless steel. Ask for folder, 
“Tefion in Flexitallic Gaskets.” 


*Not all spiral-wound gaskets are Flexitallic. Look for the name PFLEXITALLIC 
stamped into*the metal spiral of every genuine Flexitallic Gasket. Look 
for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos filler. 
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Trim costs 

with this hook-up 
for valve-killing 
corrosive services 


To end high valve mortality from most cor- 
rosive liquids, and to control fluids that must 
be kept free from contamination or discolor- 
ation, stainless steel is the right metal. But 
it takes more than metal to make a valve. For 
dependable performance, you need the two- 
way hookup — Stainless Steel and Jenkins 
time-proved Valve Engineering. 


With the increased demand for processing 


JEN 
VALVES: 


equipment that resists corrosion, more and 
more Stainless Steel Valves have been added 
to the Jenkins line. It now includes types, 
designs, sizes and alloys to meet practically 
all industrial needs. 

Let the famous Diamond trade-mark be your 
guide when you choose valves of stainless 
steel. As on any Jenkins Valve, it means extra 
value ... longer, trouble-free service life. 


NEW BOOKLET describes the wide range of types, sizes, pres- 
sures, and alloys available in Jenkins Stainless Steel Valves, 
with diagrams and dimensions. Includes description of alloys, 
helpful information on selection, and survey forms. Ask for 
Form 200. Jenkins Bros., 100 Park Ave., New York 17. 


KINS 


LOOK FOR THE JENKINS DIAMOND 


since 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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NEW BUSINESS 
NOTES 


EQUIPMENT 


LATEST 
CATALOGS 


EQUIPMENT 


New Tracing Materials 


Cross sectional grids printed in non-re- 
producible ink on various grades of tracing 
papers and tracing cloths have been intro- 
duced by John R. Cassel Co., Inc., 110 W. 
42nd St., New York 36, N. Y. The new 
material can be obtained in rolls 30 in. wide 
from the company. 


Variable Delivery Pumps 

For variable speed straight line and rotary 
drive applications requiring 1 to 3 hp under 
precise speed or pressure control, Oilgear 
Co., 1560 W. Pierce St., Milwaukee 4, Wis., is 
building a complete new line of one- and 
two-way variable delivery pumps. 

The company says each pump is a com- 
plete package unit incorporating a variable 
delivery, high pressure, radial piston pump 
with patented, balanced flat valve; a con- 
stant delivery, low pressure gear pump 
(small and large size); one of eight standard 
controls; a three-way suction and return 
valve for differential systems; dual disk type 
check valves for non-differential systems; a 
double acting high pressure relief valve and a 
gear pump relief valve. 

Compact hand-screw, hydraulic servo- 
motor lever, automatic adjustable pressure 
unloading, hydraulic remote, electric remote, 
electric-hydraulic servo and pneumatic con- 
trols mount on either side of the pump case. 
The pumps can be mounted on reservoirs 
integral with machines or furnished with 
standard oil reservoirs for mounting both 
pump and electric drive motor. 


Aluminum Electrode 


To provide maximum weld quality in the 
inert-gas, shielded arc welding of aluminum, 
Aluminum Co, of America, 738 Alcoa Bldg., 
Pittsburgh 19, Pa., has developed a new 
high quality welding electrode. 

According to company engineers, the new 
consumable electrode, which was produced to 
achieve weld soundness as required in Navy 
specifications for this type of product, is 
expected to set a new standard of quality for 
inert gas welding of aluminum. 

The new electrode was designed to be 
used in the welding guns employed with exist- 
ing consumable electrode, shielded arc proc- 
esses, and can also be used for tungsten-arc 
welding where the filler wire is fed mechan- 
ically to the work. The new electrode is cur- 
rently being produced from three aluminum 
alloys—2S, 43S and A54S. It is packaged 
and stocked on non-returnable fibre spools in 
the following wire sizes: .030 in., .040 in., 
3/e4 in., in., in., and in, diameters. 
In addition to these standard sizes, mill quan- 
tity orders are available in all wire sizes from 
.020 in. to '/sin. Tolerance on these diam- 
eters are plus .001 in. to minus .002 in. 
Each spool contains 10 |b of wire level wound 
in one continuous length. The spools are 
individually carton packaged. 

The electrode conforms with American 
Welding Society specification A5.10-54T 


(tentative 3/17/54) and ASTM specification _ 


B285-54T. 
Moisture Trap 


A new Anderson No. 81 float-type moisture 
trap designed to fill the need for a simplified, 
low cost, float trap on air, gas and steam ap- 
plications has been announced as available 
from the company. The unit has good capac- 
ities for its size and is designed as a low cost 
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method of draining moisture and condensate 
continuously and automatically from piping 
systems, Hi-eF purifiers and other equipment 
which handle air, gas or steam. They are 
said to be suitable for operating pressures up 
to 200 psig and have the unique feature of an 
optional inlet for ease of installation. 

The trap consists of a stainless steel valve 
and seat, and lever, plus a copper hide float 
inside a cast semi-steel case. A stainless steel 
float can be furnished when specified. The 
valve is opened by liquid raising the float and 
closed when float drops the liquid level. 
The traps are furnished with either '/; or */4 
in. connections. Additional information may 
be obtained from V. D. Anderson Co., 1935 
West 96th St., Cleveland 2, Ohio. 


Temperature Regulator 


Fulton Sylphon Div. of Robertshaw-Ful- 
ton Controls Co., is marketing an industrial 
temperature regulator, No. 999, designed to 
meet a wide variety of conditions, It has 
24,640 standard combinations, the company 
says, including combinations of available 
valve sizes, valve types, temperature ranges, 
bulb types and materials. 

Company engineers say the regulator is 
used to control temperature of internal com- 
bustion engines, sterage water heaters, bottle 
washers, and a variety of other equipment 
and for industrial processes requiring accu- 
rate temperature control, particularly in the 
chemical, pharmaceutical, food processing, 
leather and textile fields. 

The regulator is self-powered, and requires 
no compressed air, electricity or other out- 
side source of energy. The frame is stainless 
steel. A large, two-ply, seamless metal, syl- 
phon bellows provides long life. Over- 
temperature protection is a standard feature, 
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ofp cathoderray oteillography 


FATIGUE 


TESTING 


BRIDGE AMPLIFIER CATHODE -RAY 
“OSGILLOGRAPH 


The Physical Setup: The connecting 
rod for an internal combustion en- 
gine is held in an electro-mechanical 
resonant system which imparts re- 
verse bending stresses to the rod. 
The Problem: To measure and main- 
tain surveillance of the dynamic 
stresses in the connecting rod 

to determine the endurance limit. 
The Solution: Electric wire strain 
gages are attached to the connecting 
col in the critical region and, in con- 
nection with a suitable electrical 
bridge and amplifier, the output, 
which is proportional to the stress in 
the rod, is displayed on the screen 
of a cathode-ray oscillograph,* and 
photographed** at intervals during 
the test. By calibrating the bridge, 
amplifier, and cathode-ray oscillo- 
graph, the stress in psi can be read 
directly from the screen of the oscil- 
lograph as the vertical deflection at 
any instant. 

Since the fatigue test may continue 
to several million complete stress 
eycles, surveillance of stress level can 
be maintained by observing the con- 
tinuous pattern on the cathode-ray 
oscillograph. Incipient failure by fa- 
tigue results in a decreasing natural 
frequency of the electro-mechanical 
system. Therefore, incipient fatigue 
can be detected by connecting the 
strain-gage output voltage to the 
Y-axis and the output of a stable 
oscillator at the natural frequency of 
the connecting rod to the X-axis of 
the cathode-ray oscillograph. Under 
normal conditions, with no fatigue, 
and the output of the strain gage 
and oscillator properly adjusted, the 
Ow Ment Type 304-A ** Du Mont Type 296 
For further information concerning 


standing circular pattern shown will 
be observed. As the connecting rod 
starts to fatigue, the change in fre- 
quency of the mechanical system will 
cause this circular pattern to cycle 
at a rate equal to the change in fre- 
y any thus indicating the rate of 
tigue in the part. Furthermore, 
failure in the connecting rod in the 
region of the strain gage will show 
up distinctly as a distortion of the 
pattern from a circle or ellipse. This 
pattern distortion is often a more 
sensitive indication of incipient 
failure. 
An important application of cathode- 
ray oscillography by the Motor Truck 
Division, International Harvester 
Company, Fort Wayne, Indiana. 


the Du Mont 


instrument used in pType application, contact: 


ALLEN B. DU MONT 


LABORATORIES, INC. 


Technical Seles Department, 760 Bloomfield Avenve, Cliften, New Jersey 


NEW EQUIPMEN 
BUSINESS NOTES 
LATEST CATALOG: 


Steel Cage Roller Bearing 


A steel cage type roller bearing which is a 
self-contained unit and can be used without 
an inner or outer race is manufactured by 
Rollway Bearing Co., Inc., a subsidiary of 
Lipe-Rollway Corp., Dept. STC, Syracuse, 
N.Y. The bearing can be used directly on a 
hardened shaft or sleeve and in a hardened 
housing, and can be installed directly in the 
bores of hardened gears or housings of ex- 
tremely limited boundary dimensions. By 
running directly on a hardened shaft, the 
bearing can support fairly heavy bearing 
loads. Hardened and ground steel cage bear- 
ings of this type range in bore sizes from */s 
in, to 4 in. 


Grounding Lock Nuts 


The Palnut Co., 61 Cordier St., Irvington 
11, N. J., now offers its washer type lock nut 
with toothlike elements in the flanged base to 
dig through non-conducting materials to 
achieve an electrically grounded assembly. 

Originally developed for automobile manu- 
facturers for grounding lamp assemblies 
through non-conductive coatings present on 
metal parts, this type of lock nut is available 
for other assemblies where grounding or inti- 
mate contact through digging of metal is de- 
sired. The lock nut and flat washer are in 
one piece and exert a double locking spring 
action on the screw threads, as the teeth of 
the washer engage the metal seat. Available 
in No. 10-24 and !/, in.-20 sizes. Samples 
are available from the manufacturer. 


3000 PSI Check Valve 


A new line of hydraulic check valves has 
been designed and introduced by Rivett 
Lathe and Grinder, Inc. The 3000 ps 
valve allows free flow in one direction and 
prevents flow in opposite direction. 

The new valve features large area which 
permits unusually large volume. For ex- 
ample, the 1!/:-in. valve has a 104.2 gpm 
capacity at 15 fps. The new line of valves 
may be secured with pipe thread or flange 
connection; spring closed or pilot operated. 
In 1/4 to 1'/2-in. size mounting may be made 
in any position. 

Model 8640 is spring closed; Model 8642 
is pilot operated and Model 8644 is pilot 
operated with pressure breaker. Informa- 
tion is available from Rivett Lathe & 
Grinder, Inc., Brighton 35, Boston, Mass. 
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NEW EQUIPMEN 


BUSINESS NOT 
LATEST CAT 


BBA 


Synchronous Motors 

A new series of low and high speed direct- 
drive synchronous motors is now available 
from Technical Development Corp., 4060 
Ince Blvd., Culver City, Calif. The series 
features synchronous speeds from 300 rpm to 
1800 rpm. 

Combining a high torque rotor with fly- 
wheel and precision ground capstan, the 
motors are said to provide accurate and con- 
stant tape velocities for magnetic recorders 
without gear reductions. Standard cap- 
stans presently available and the large variety 
of motor speeds provide tape velocities of 
17/g, 33/4, 74/2, 15, and 30 in. per sec. 
Special features such as extended or double- 
ended shafts, variations in mounting details, 
direction of rotation, line voltage and fre- 
quency are available on request. 

All motors are supplied with a magnetic 
shield eliminating the high-torque flux field 
from the region of the capstan. Twelve 
cooling impellers located on the flywheel- 
rotor provide ventilation with maximum 
space conservation. 

Motors are reversible and supplied with 
single or dual speed windings. A series of 
50 cycle motors as well as the standard 115 
volt, 60 cycle line are also available. 

The motors measure approximately 57/1 
in. in diameter and extend 4/3. in. from 
the mounting surface. Mounting is ac- 
complished by a four hole flange. 


Engine Hand Clutch 


A hand clutch has been developed for the 
26.8 H. P. Kohler K660 air-cooled engine, the 
Kohler Co., Kohler, Wis. announces. The 
wet type, lever operated clutch, designed to 
engage at all engine speeds, is mounted on 
anti-friction ball bearings. 

This latest 2-cylinder opposed model 
carries a number of standard features in- 
cluding a silencer-type muffler, automotive 
diaphragm type fuel pump, oil bath air 
cleaner and oil pressure gage. A specifically 
designed air cooling system keeps the four- 
cycle, heavy duty engine at correct tempera- 
tures under all operating conditions. 


‘ 


RSATILITY! 


. 


ENGINEERED FOR OUTSTANDING 
PERFORMANCE IN MANY OPERATIONS! 


On board ship, in refineries, hospitals, public utilities—in paper, 
textile and all general industry, the Coffin line of turbo equipment 
is earning nation-wide acceptance for outstanding performance. 
Designed with versatility in mind, latest addition to the line the 
Coffin “‘DE” Turbo Pump has a Volumetric Range to 800 GPM, 
Discharge Pressures to 1500 psi, Steam Temperatures to 850° F., 
Exhaust Pressures to 80 psig, and Liquid Temperatures to 325° F. 
Ratings can be exceeded in special installations. 


Engineers! Write today for complete specifications. Ask for “DE” Bulletin G-101. 


GENERAL INDUSTRY 


PAPER MILLS 


J. S. COFFIN, 


Cable Address: corco 


Representatives on the United States. Car a, burope, and the Far bast 


COMPANY 
South Dean Street “Englewood, New Jersey 
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Small Capacity 


Ideal as part of Equipment 
Manufacturer's product, 
such as, air conditioning 
units, cooling towers, 
evaporator coolers, milk 
coolers, hot water circu- 
lators, etc.— and general 
service. Speeds 1750 to 
3500 R.P.M. 


CAPS 
5 te 75 G.P.M. 


¢ Medium Duty 
SIDE SUCTION PUMPS 


Close-Coupled @ Flexible Coupling @ Belt Drive 
0 to 100 


NEW EQUIPME 


BUSINESS NOTES 
LATEST CATALOG 


Vertical Speed-Reduction Units 

American Pulley Co., 4200 Wissahickon 
Ave., Philadelphia 29, Pa., announces a new 
line of Shaft-King speed-reduction drives 
available for mounting in a vertical position. 
The speed reducers are shaft-mounted units 
designed for applications where the driven 
machine shaft is in a vertical position or 
nearly so, such as on mixers, agitators and 
liquid processing machines. 

The units can be supplied in 13 to 1 and 20 
to 1 ratios for requirements through 42 hp. 


They feature helical gears cut from alloy- 
steel forgings. Both ball and tapered-roller 
bearings are used. Also featured is a three- 
wall, internally-ribbed cast-iron housing pro- 
viding permanent gear and bearing align- 
ment, and extra-large oil reservoir, as well as a 
patented concentric-shaft design. 

The units can also be supplied with a 
torque-arm overload release which is said to 
give complete protection to the driven ma- 
chine, motor and drive, for operations where 
jam, choke, or shock loads may occur. : 


Engineers 


Your Move 


The men we seek are experts in their specialized fields, 
capable of filling responsible engineering positions 
with MELPAR, a leader in research and development. 
Perhaps one of these men may be you. We invite you 
to learn about our long-range military and industrial 
programs. 

If you are experienced in one or more of the fields 
listed below, write us about yourself and let us tell 
you during a personal interview about our past rec- 
ord of success and how you can successfully fit into 
our future plons. 


Remote Indicator 


A miniature remote indicator which has a 
5-in. useable scale, but is easy to read, is now 
in production at The Hays Corp., Michigan 
City, Ind. Among the indicator’s features 
are removable units; one-man zero adjust- 
ment; no parallax; internal illumination; 
and flush or semi-flush panel mountings. 

The indicator can be supplied as an elec- 
tric or pneumatic receiver for the measure- 
ment of any function such as pressure, draft, 
flow, level, or temperature. The pneumatic 
type gage uses as its actuating element a 


Network Theory 

* Microwave Techniques 

® UHF, VHF or SHF Receivers 


Digital Computers 
Magnetic Tape Handling Equipment 


*® Radar and Countermeasures 
* Microwave Filters 

Flight Simulators 

Subminiaturization Techniques 
® Electro-Mechanical Design 

* Small Mechanisms Design 


Technical Personnel Representative 


melpar, inc. 
A Subsidiary of the Westinghouse Air Brake Co. 
452 Swann Ave., Dept. ME-10, Alexandria, Virginia 


or 11 Galen St., Watertown, Mass. 


spring-loaded metallic bellows with built-in 
overpressure protection. The gages can be 
provided with two units in a single case and 
two pointers on the single scale. 

A direct reading gage, using a bourdon tube 
as the actuating element, is available for 
indicating pressures of fluids. The electric 
model uses as its operating mechanism a 
specially designed motor, electronic amplifier, 
and a pair of differential transformers (one at 
the transmitter, the other at the indicator) 
forming an electric null balance circuit. 
Transmitters for pressure, draft, temperature, 
flow, and level are offered. Publication 54- 
1075-223, describing the indicator, is avail- 
able from the company. 
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Corrugated Roofing 


New, opaque gray sheets of polyester- 
fiberglass corrugated roofing and siding sheets 
have been announced by Resolite Corp., 
Zelienople, Pa., as an answer to the problem 
of corrosion due to chemical and acid fumes. 

The company says selection of the new 
sheets for installation in a chemical plant and 
a galvanizing plant were made on the basis of 
a test in which samples were immersed in a 
3 per cent solution of sulfuric acid for three 
months. The fiberglass reinforced polyester 
resin sheets showed no appreciable struc- 
tural change, while other roofing sheets lasted 
up to two weeks for the most effective type 
and only a few days for the least effective, 
the company says. 


Slip Ring Assemblies 

Electro Tec. Corp., South Hackensack, 
N. J., has announced the development of an 
insulation material for high temperature slip 
ring assembly applications. 

The manufacturer is currently manu- 
facturing units with its new Plastic, ETC-7, 
which is said to withstand —60 F to + 500F 
and has low water absorption, high surface 
resistivity, and excellent impact strength 
and dielectric properties. 


Air Conditioning 

Two new central air conditioning units for 
domestic and light commercial applications 
have just been announced by Iron Fireman 
Mfg. Co., Cleveland 11, Ohio. 

One unit, designed to match the company’s 
Highboy oil or gas furnace, is available in 
two-ton capacity. An inlet air opening is 
provided in the side panel for connection 
with a warm air furnace or with a return duct 
if no furnace is involved in the installation. 
The second unit is especially designed to be 
used in combination with oil-fired or gas- 
fired suspended furnaces. This unit is built 
in two-ton and three-ton sizes. Air circula- 
tion and filtering are provided by the fur- 
nace, or by a separate blower if the unit is 
installed by itself. 

Both the Highboy cooling unit and the 
horizontal duct cooling unit are available 
with or without cooling towers. The com- 
pany says their hermetically sealed cooling 
systems are guaranteed for five years, and 
that both units may be ordered with either 
single phase or three-phase compressor 
motors. 
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complete hanger units 
cut your field erection costs 


One sure way to cut your field erection costs is to use Blaw-Knox 
hangers and eliminators. Each is a complete packaged unit, ready 
to install. No expensive cutting, threading and assembling on the job. 
And you’ll also save on engineering and specifying time. 


Each Blaw-Knox functional spring 
hanger, rigid hanger assembly, overhead 
roller assembly, and vibration eliminator 
is designed for a specific purpose. Con- 
structed to conform with the ‘‘code for 
pressure piping.’’ Available in types and 
sizes to meet varying conditions. 


Any time you’d like some help, our 
experienced engineers are available to both 
design and make recommendations for your 
hanger requirements. Send for your copy 
of Bulletin No. 54 to get full information. 


BLAW-KNOX COMPANY, Power Piping and Sprinkler Division, Pittsburgh 33, Pa. 


PIPE HANGERS 


Complete line of functional spring hangers + rigid hanger 

blies « overhead roller blies * supports + vibra- 
tion eliminators . . . plus complete prefabricated power 
piping systems for all pressures and temperatures. 
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NEW SIZES OF 
APPROVED FIRE PUMPS 
provide the complete 
line of all ratings 
for all risks 


The loss of buildings and equipment 
by fire and the loss of their produc- 
tion is a risk no businessman will- 
ingly undertakes. Fire insurance alone 
does not adequately cover losses from 
disastrous fires. The best assurance of 
adequate safety and satisfaction in 
any and all commercial and industrial 
risks, Peerless believes, is a combina- 
tion of: 
1. Top quality fire pump equipment. 
2. Exacting pons application. 
3. Conscientious installation service. 
Peerless underwriters’ approved fire 
pumps and Peerless engineering and 
application service completely cover 
every installation requiring fire pro- 
tection service. Primary uses are to pro- 


vide water for stand pipe, automatic 
sprinkler and hydrant systems. New 

eerless pump models afford the most 
comprehensive range of types and sizes 
available, including both horizontal 
and vertical, single and two-stage de- 
signs providing capacities and pressures 
to squarely meet every requirement of 
the underwriters. 

Peerless Pumps are pre-eminent in 
the field of fire protection. Their name 
is a synonym for pump quality and 
operational dependability. 


MAIL COUPON FOR COMPLETE INFORMATION 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenue 26, Los Angeles 31, California 


Please send Fire Pump Bulletin B-1500 


Write for a 24-page ful!-cclor bulletin describ- 
and illustrating Peerless fully approved fire 


pumps. Mail the coupon today. - 
) 


PEERLESS PUMP DIVISION 


Food Machinery and Chemica! Corp. NAME 
Los Angeles, California tn COMPANY. 
Offices: New York; Indianapolis; ADDRE 
Chicogo; St. Lovis; Atlanta; Dallas, ss 
Plainview and Lubbock, Texas; city. 


ZONE___ 
M.E. 


ix; Fresno: Los Angeles. 


NEW EQUIPME 
BUSINESS NOT 
LATEST CAT 


Press Fit Bearings 


The recently announced Link-Belt line of 
mill bearings has been augmented to include 
pillow blocks with heavy-duty self-aligning 
roller bearings for press fit on shafts. These 
are designed for use in steel mills and other 
heavy industries. 

The new series LPK7800F bearings have 
steel split housings, and caps and bases are 
secured with four extra-heavy bolts and 
large dowels. Company engineers say the 
Press fit of bearings on machined shafts as- 
sures positive concentric mounting, and lock- 
nuts and lockwashers assure positive location. 
With shafting machined as recommended, 
full capacity rating of the self-aligning, self- 
contained double row roller bearing is also 
assured. The bearings are available in bore 
size range of 3.1496 in. to 7.4803 in. Addi- 
tional information about dimensions and 
load ratings is available in Link-Belt Book 
2565A, available from the company, 307 N. 
Michigan Ave., Chicago 1, Ill. 


Planetary Transmission 


A new compounded double planetary type 
transmission of 150 lb-ft input torque for 
use with a torque converter having a 2.12 
multiplying factor has just been placed on the 
market by the American Gear & Mfg. Co., 
Lemont, Ill., subsidiary of Brad Foote Gear 
Wks., Inc., Cicero, Ill. 

Designed for fork lift trucks, hoists, cranes, 
car pullers, slushers, truck mixers, earth 
movers, machine tools, the PGT-150 Plan- 
Gear transmission can be shifted from any 
place convenient to the operator but with 
complete disregard to location of the trans- 
mission, from full speed forward to full speed 
reverse, in only 1'/: seconds without vibra- 
tion or jerk, according to the company. 

The shift in the unit is made by contract- 
ing or releasing the heavy bands of the two 
planetary systems. A cushioning effect is 
achieved when oil is squeezed from the area 
between band and anulus or drum. Hydrau- 
lic pressure for actuating controls, internal 
lubrication, and flow to torque converter is 
supplied by a built-in oil pump. This 
pressure is used to contract the bands while 
spring pressure returns them to open posi- 
tions. High speed forward is obtained by 
driving through a built-in, hydraulically 
actuated multiple disk clutch. 
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NEW EQUIPMENT 
BUSINESS NOTES 


INFORMED 


Complete control of the transmission is 
accomplished by moving a single hydraulic 
valve lever. Because all gears of the two 
planetaries are always in mesh, no damage to 
the transmission results from willful abuse or 
careless manipulation of the control lever. 
Operator can switch the hydraulic pressure 
at any speed, at any time, to any position, 
to start, to neutral, or to vary speed or direc- 
tion. Ratios are: 1:1 in high, 3:1 in low, 
and 3.2:1 in reverse. Optional reverse is 
2.2331. 

Power take-off apertures on both sides of 
the transmission provide sources of power for 
performing secondary functions of the driven 
machine. 


Solenoid Air Valves 


Explosion-proof solenoid air valves which 
feature an extremely short solenoid stroke 
have been introduced by Barksdale Valves, 
5125 Alcoa Ave., Los Angeles 58, Calif. 

Company engineers say that this feature in 
conjunction with pilot operation eliminates 


the problem of coil burn out. Poppet design 
with linear sealing contact on resilient seats 
is said to make both the pilot and main valve 
self-scavenging. The cover of the explosion- 
proof housing is removable for quick access to 
the solenoid, and the coils are interchange- 
able, the company says. 


Bucket Steam Trap 


A bucket steam trap, manufactured under 
the trade name, UNI-TRAP, employing a 
balanced valve principle, and automatically 
operating through complete pressure ranges 
up to 250 psi without adjustments, changing 
orifices, or valves has been introduced by 
Perfecting Service Co., 332 Arando Ave., 
Charlotte, N. C. 

The new trap is made in two styles, the 
standard, bottom inlet and top outlet type, 
and the in-line unit, that can be repaired 
without removing from steam line. All in- 
ternal parts are made of stainless steel, 
valves and valve seats are 500 Brinnel hard- 
ness. Available in pipe sizes '/; through 2 in. 
Write for catalog No. 800 to the company. 


Order plate fabrication from 
Downingtown Iron Works. That’s 
the easy way to turn your complex 
designs into smooth-working proc- 
ess equipment—the sure way to be 
sure of skillful workmanship in 
every detail. 


Downingtown is thoroughly ex- 
perienced in fabricating pressure 
vessels from various grades of 
carbon steel, stainless steels, 
nickel clad, stainless clad, Monel 
clad, cupro nickel, aluminum and 
other materials. We’ve developed 


New York Office: 
DIVISION OF 


Pressed 


No Design Too Complicated 


6” id. by 3’ 1 
by 76’ 10” |. This 
complex design re- 


quired extensive use 
of solid Monel and 
Monel clad materials. 


special welding procedures—ap- 
proved by ASME for code work— 
which enable us to produce sound 
welds which are extra strong and 
extra neat. Welds are X-ray in- 


spected as required. 


We're set up to fabricate pres- 
sure vessels of all kinds in full 
compliance with ASME and other 
code requirements. Our ex- 
perienced Engineering Depart- 
ment will be glad to work with you 
on your next project. Write for 
helpful literature. 


DOWNINGTOWN IRON WORKS, INC. 


HEAT EXCHANGERS—TOWERS—PRESSURE VESSELS 
STORAGE TANKS—STEEL AND ALLOY PLATE FABRICATION 


Downingtown, Pennsylvania 


52 Vanderbilt Avenue, New York 17, N. Y. 


Steel Tank Company 


MANUFACTURER OF HACKNEY PRODUCTS 


Milwaukee 14, Wisconsin 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


MECHANICAL ENGINEERING 


Octoser, 1954 - 49 


LATEST CATAL | \ 
— 
t ¢ 
ali 
: 
ary 
| 
Hackney 


 ¥ maintain visually clean 
stacks at all times, industry 
is turning to the long ex- 
perience of Research Cor- 
poration in the design and 
manufacture of highly 
efficient Cottrell Electrical 
Precipitators. We've spent 
40 years in solving such 
problems as nuisance abate- 
ment, cleaning gas for 
subsequent use and recover> 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications. 


Industry looks to 


RESEARCH 
CORPORATION 
for high 
dust collection 


PULP AND PAPER INDUSTRY 


RESEARCH CORPORATION 
405 Lexington Ave., New York 17, New York 
122 South Michigan Ave., Chicago 3, Illinois 

Bound Brook, N. J. Grant Building, Pittsburgh 19, Pa. 


WISCONSIN 


OEM designers 
HEAVY-DUTY 


and equipment | 
(builders Specilt: os 


that most | 
pment | 


— 
ENGINES 


In 1953 a leading Design trade magazine conducted a survey among 1902 
manufacturing plants on the use of Internal Combustion Engines of less 
than 60 hp., as power components in equipment made for resale. 


Projected returns from 42.6% of plants contacted showed an estimated 
678 plants using engines in the stated category, representing total engine 
purchases of 2,727,216. 

Answering the question: “Who makes the Internal Combustion —— 
you Use?” , .. Wisconsin Motor Corporation received 132 men- 
tions, as against 105 for the second place builder, 56 for No. 
3, 51 for No. 4—in a list of 41 classified engine manufacturers. 


This outstanding preference for Wisconsin Heavy-Duty Air- 
Cooled Engines (although limited to a power range of 3 to 36 
hp. in a broad survey classification including ALL engines be- 
low 60 hp.) provides tangible evidence that “WISCONSIN” f 
rates first among men who know engines best. We'd like to (RSME 
count you among them. MACHINE 


WISCONSIN MOTOR CORPORATION 


ae s Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 
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Flow Regulator 


Waterman Engineering Co., 725 Custer 
Ave., Evanston, Ill., announces the develop- 
ment of a new constant flow regulator with 
an automatic by-pass feature. The company 
says constant rate of flow can be maintained 
regardless of variation in pressure or back 
pressure while simultaneously bypassing ex- 
cess pump output at working pressure. 

The regulators are recommended by the 
company for power steering systems, fluid 
motors, or any hydraulic system where con- 
stant flow is required in the presence of vary- 
ing pump output. An illustrated circular 
with graphs may be obtained from the com- 
pany. 


Split-Microsecond Timer 

An 8-mc counter chronograph, Model 471, 
has been introduced by Potter Instrument 
Co., Inc., 115 Cutter Mill Rd., Great Neck, 
N. Y., to meet the demand for field testing 
sonar and radar equipment. 

Housed in two drip-proof heavy-gage rein- 
forced aluminum cabinets, the Model 471X 
contains a temperature-compensated crystal- 
controlled 8-mc oscillator that produces tim- 
ing pulses exactly '/sth microsecond apart. 
The company says these pulses are gated 
into a high-speed electronic counter during 
an unknown interval. Upon completion of a 
measurement, neon lamps give direct indi- 
cation of the exact number of microsecond 
and eighths of microseconds contained in the 
interval. Results may be observed visually 
or applied to a recorder or printer which is 
also available from the manufacturer. 

Maximum interval range is 1 second and 
measuring accuracy is +!'/s microsecond. 
Special highly-stable counting circuits assure 
complete reliability of counts. The cabinet 
shown on top in the photo contains the 8-mc 
crystal oscillator, the electronic counter 
stages and the necessary control circuits; 
the bottom cabinet houses the three separate 
power supplies employed. 

Pulses defining time intervals to be meas- 
ured may be applied on separate lines or on a 
common line. A lockout arrangement pre- 
vents pulses other than those intended for 
starting and stopping from affecting the in- 
strument, thus making it possible to time 
intervals between two pulses occurring in a 
repetitive train. With a high-speed recorder 
or printer the 471X recycles for another 
measurement as soon as one reading is re- 
corded. 


Packaged Boilers 
Mears-Kane-Ofeldt, Inc., Div. of S. T. 
Johnson Co., announces that it is shipping 
its new MKayO combination oil and gas 
boilers. The combination boiler can be used 
to great advantage wherever there is a re- 
duced interruptible gas rate available, the 
company says additional information can be 
obtained from the manufacturer, Church 
Rd., Bridgeport, Pa. Sales Office: 108-22 
Queens Blvd., Forest Hills 75, N. Y. 
Continued on Page 53 
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Divisions of ASSOCIATED SPRING CORPORATION 


BARNES \ D.GIBSON \ Manufacturing | GIBSON =- | COOK 
COMPANY COMPANY | COMPANY | PLANT 


BAISTOL, \800 CLYBOURN AVE. CORRY, 40300 PLYMOUTH RO. ANN ARBOR 
CONNECTICUT CHICAGO 14, PENNSYLVANIA PLYMOUTH. MICH. MICHIGAN 


WALLACE | RAYMOND -G-R 


AMD SONS CO. DIVISION BROTHERS \ Coil Spring Div. 
BRISTOL 1825 EAST FIRST ST COMPANY 34\ EERIE ST. \S00\ S. BROADWAY 


F.W.MANROSS DUNBAR WILWAUKEE 


\W CANADA - The WALLACE BARNES Hamilton, Ontario BZ 


CONNECTICUT DAYTON, BAISTOL, CONN. MILWAUKEE, Wis GAROENA, CALIF. 
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Divisions of ASSOCIATED SPRING CORPORATION 


WALLACE | RAYMOND | BARNES- -G-R 10 PROVEN 
BARNES \ D.GIBSON \ Manufacturing | GIBSON COOK snd 
COMPANY | COMPANY | COMPANY | RAYWMOND\| PLANT 10 


¥ 


BAISTOL, \800 CAVYBOURN AVE. CORRY, 40300 PLYMOUTH RO. ANN ARBOR 
COWNECTICUT CHICAGO 14, PENNSYLVANIA PLY MOUTH MICH. MICHIGAN 
DUNBAR MILWAUKEE | SEABOARD 
AMD SONS CO.\ Division | BROTHERS piwvisioN Coil Spring OW. 
; BRISTOL 1825 EAST FIRST St COMPANY 34\ EERIE ST. 15001 S. BROADWAY 
CONNECTICUT DAYTON, BRISTOL’ MILWAUKEE, Wis GARDENA, CALIF. 
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WELDED DESIGN 
REDUCES VIBRATION 
CUTS COSTS 


ONTRARY co traditional belief, 

high-speed machinery like printing 
presses can be made from welded steel 
to run faster, smoother with minimum 
adjustment for register. Savings in cost 
are up to 50% compared to former cast 
designs. 

This 75-foot welded steel press built 
by Goss Printing Press Company for 
a popular magazine publisher runs at 
11,500 impressions per hour compared 
to 4,000 the press it replaced. Yet, 
vibration is less, make-ready is faster, 
fewer adjustments are needed. 

The housing for the folder frame on 
this Goss Printing Press (Figure 1) pre- 
viously weighed 405 pounds. . . cost 
$683.00. The welded steel frame weighs 
only 300 pounds, costs only $123.00 

. . an 84% reduction in cost. 

The folder bed plate (Figure 2) wasa 
4,113-pound casting and cost $1,725.00 
to cast and machine. The welded bed 
plate now used weighs 3,000 pounds 
and costs only $248.00. 


Fig. 1. Saves $560.00 frame by converting 
to welded steel design. Weight is cut from 405 to 300 
bounds per frame. 


Fig. 2. Saves 1,113 pounds. cost down 85% 
on press folder bed plate. 

HOW TO DESIGN FOR LOW COST 
Machine design sheets showing how to sim- 
plify design, save metal and cut costs are avail- 
able to product engineers and designers by 
writing on your letterhead. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 4805, Cleveland 17, Ohio 
THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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Cylindrical Strainer 


A new cylindrical type strainer employing 
a wire mesh basket has been announced by 
Wm. W. Nugent & Co., Inc. It is designed 
for heavy oils and other viscous liquids and, 
according to the company can be used with 
any liquid that does not affect steel or stain- 
less steel. 

The gtrainer is available in nine sizes, 
ranging in capacity from 6 gpm up to 7050 
gpm when handling oil of 100 SSU viscosity. 
Capacity of any size strainer varies accord- 
ing to viscosity of the liquid being handled. 
To a marked degree, the strainer is self- 
cleaning because the heavy particles of 
foreign matter removed from the liquid settle 
to the bottom of the cylinder, allowing the 
vertical sides of the wire mesh basket to 
remain free for continued work. Additional 
information is available from the company, 
410-412 N. Hermitage Ave., Chicago, IIl. 


Leather Oil Seal 


A new leather oil seal said to provide ex- 
tremely low torque, cool operation, no 
measurable leakage and exceptional life even 
at 200 F is now being offered by National 
Motor Bearing Co., Redwood City, Calif. 

The seal is called National Micro-Torc. 
It consists of a chrome-retanned leather seal- 
ing lip coated with a dry lubricant and elasto- 
mer material which is said to render walls of 
the sealing lip impervious to lubricants. 
The center portion of the sealing member re- 
tains the natural porosity of leather, thus 
permitting the sealing member to absorb and 
store lubricant for use when the normal sup- 
ply is exhausted, the manufacturer states. 

The zero-leakage performance of the seals 
was demonstrated in numerous 1000-hr tests 
which showed that no Micro-Torc seals 
tested leaked as much as 0.5 grams per day, 
and 90 per cent of seals tested had no meas- 
urable leakage whatsoever despite 1000 
hr of operation at temperatures reaching 200 
F, the company says. 

Micro-Torc sealing members are now 
being made available on all models of Na- 
tional Oil Seals where requested. A techni- 
cal bulletin ‘National Micro-Torc Oil 
Seals” may be obtained from the company. 


Produces Titanium Fasteners 


Camcar Screw & Mfg. Corp., 629 
Eighteenth Ave., Rockford, Ill., announces it 
is now ready to supply standard and special 
titanium fasteners in production quantities. 
The company claims it is now producing parts 
from RC 130B titanium and is in a position 
to supply large quantitics of fasteners for air- 
craft, marine and chemical applications. 

Titanium alloy RC 130B is a special wire 
composed of 92 per cent titanium, 4 per cent 
aluminum and 4 per cent manganese. Cam- 
car says it can produce parts from this ma- 
terial with tensile strengths of 150,000 psi 
minimum, and shear strengths of 95,000 psi 
minimum. The metal can withstand tem- 
peratures up to 800 F. The alloy weighs 
approximately 44 per cent less than alloy 
steels of corresponding strength. 


ARE YOU SEARCHING FOR 


| HIGH PERFORMANCE 
BEARINGS? 


SELF-LUBRICATING 


Get White Won: 


EXCELLENT DURABILITY © CONSTANT 
COEFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
on cansonzes © OPERATE DRY, OR AT 
SPEEDS SUBMERGED IN WATER, 
GASOLINE OR OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY materials are also in wide use 
for oil-free, self-lubricating piston rings, seal rings, 
thrust washers, friction discs, pump vanes, etc. 


SELSYNS, DYNAMOTORS, 
SYNCHROS, ROTATING 
STRAIN GAGE pick-ups and 
many other applications. Brush 
Holders and Coin Silver Slip 
Rings also available. i 


GRAPHITE METAIZIZING, CORPORATION 


1058 NEPPERHAN AVE. + Yonkers, New York 


Presse send date on Grapholioy Oil-Free BUSHINGS. 
send dete on BRUSHES and CONTACTS. 
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NATIONAL AIROIL 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


Now, at last, the inherent advan 
of both s way of fuel oil —— 
are pro n the 
one, NATIONAL "‘AIROIL "Dual 
“Stage Burner. 


i Stage Oil Burner . . 
t has been thoroughly tested 
field for firing: 
Heaters; Ro- 
tch Marine and 
; etc. 


proved, in th in the 


tary Kilns; H.R.T., 
Water Tube Boilers; 


Available in thre 
NATIONAL AIROIL Dual 
Burner fires all grades of fuel oil 
from Ne. 2 to No. 6, with a ready 
capacity of 7 to 300 g.p.b. Further, 
for a perfect flame pattern, we would 
recommend using with the Dual S 
Burner either the NATIONAL AIRO 
Universal Register for forced draft or, 
the NATIONAL AIROIL Tandem Unit 
for natural or induced draft furnaces. 


in NATIONAL 
AIRO! Bulletin 2 25. 


OI DAE BURNERS for industriel 
AM ATOMIZING 
UDGE BURN 
MOTOR DRIVEN HOTAR 
ANICAL PRE 
DUAL STAGE, combining Steem end Mechanical 
Autom: AIR PRESSURE NERS 
Om OL for small process 
on Sas a 
FUEL OIL Fine UNI UNITS 
FURNACE RELIEF DOORS 
AKE 


ree sizes, the 


AL REFRACTORY SHAPES 


WATIONAL AIROIL 
BURNER COMPARY, INC. 


1239 Sedgley Ave., Philedelphie 34, 


-EEP 
“INFORMED 


Safety Electric Truck 

Yale’s new safety silhouette electric fork 
truck is described in detail and the out- 
standing features illustrated in a new four- 


page, two-color booklet, Bulletin 5001 
available from the Yale Materials Handling 
Div., The Yale & Towne Mfg. Co., Phila- 
delphia, Pa. 

The Bulletin presents the outstanding 
features of the model and illustrates design 
points of particular importance. Among 
these are included accessibility of the driver’s 
seat from either side, low seat position to 
keep the driver’s head below the 68-in. 
overall height at all times, and low cowl for 
exceptional visibility. Also listed is a table 
of dimensions and complete specifications. 


Heating-Ventilating Units 


A new line of Herman Nelsen heating- 
ventilating units, designed especially for 
installation in theaters, hospitals, offices, 
stores, showrooms and for industrial appli- 
cations, has been announced by American 
Air Filter Co., Inc., Louisville, Ky. 

The new units, with capacities ranging 
from 1200 cfm to 15,000 cfm, can provide 
heating, ventilation, filtering, humidifying, 
or any combination of these functions, it is 
claimed. Models are available for installa- 
tion on floors, ceilings, or walls. 

The units are designed for extreme flexi- 
bility in performance and installation. They 
are available with any of ten different heat- 
ing coils, non-freeze and standard steam, 
and hot water coils. 

Sectional design of the units, with the com- 
pletely rotatable fan sections, permit the 
selection of just the components required for 
a specific job. Sections offered include the 
heating coil section, 1-2 or -3 centrifugal 
fan section and humidifier. 


Push Button Switches 


General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass., has redesigned its 
line of push button switches. 

The switch consists of a new, extruded, 
frame on which are mounted push button 
units of from two to a maximum of 12 posi- 
tions. They can be supplied in the following 
types: accumulative lock; no two interlock; 
lock release; and non-lock. Parts are manu- 
factured to meet government specifications. 


Electromagnetic Clutch 

I-T-E Circuit Breaker Co., Philadelphia, 
Pa., announces a new design in electromag- 
netic clutches is now available. Its new elec- 
tro clutch, according to the company, fits the 
requirements of transmission employing con- 
stant mesh gearing. 

The clutch design provides constant horse- 
power output, quiet operation, and rapid 
speed change. The company states that 
safe positive operation is assured because the 
clutch is controlled by a 24 volt d-c circuit 
and no field adjustment of the torque value 
of the clutch can be made. 

Maintenance is said to be reduced to a 
minimum since the electro clutch is self com- 
pensating and no adjustment for wear of the 
clutch plates is required. The company 
states it anticipates a wide use in the machine 
tool industry as weli as for automatic trans- 
mission requirements. 


Rectifier-Type Welder 

A new 300-amp, NEMA-rated rectifier- 
type welder claimed to feature quiet opera- 
tion and low maintenance cost has been 
announced by the General Electric’s welding 
department. 

Now in production at the department’s 
new plant at York, Pa., the welder offers as 
optional equipment a full time arc force con- 
trol for holding very short arcs with deep 
penetration, according to company engi- 
neers. 

A current range of 20 to 375 amps is pro- 
vided. The new welder utilizes the moving 
primary coil design, obtaining current ad- 
justments by separation of primary and sec- 
ondary coils. Stepless current control and 
highly accurate amperage settings are made 
possible by this design. Windings are 
aluminum and silicone insulation is used on 
all coils. 

Cooling for coils and rectifier stacks is pro- 
vided by forced-draft ventilating fans. 
Operating on the updraft principle the fan 
can be reversed by spring loaded toggle 
switch to blow dust from the stacks, pro- 
longing their life. 

A polarity reversing switch is standard 
equipment and access for maintenance is 
simplified due to the unit’s removable side 
covers. Designated 6WR30B, the new 
welder is available for 220/440 or 550 volts 
operation. Descriptive publication GEC- 
1267, can be obtained from the company, 
Schenectady 5, N.Y. 

Continned on Page 56 
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Steam Traps 


feature 
MORE capacity 


NICHOLION 
STEAM 
TRAPS 


WILKES-BARRE PA 


SEND FOR TRAP CATALOG 953 


This 32-page standard reference is 
complete with installation diagrams as 
well as charts and formulae for deter- 
mining proper size of trap. 


MECHANICAL ENGINEERING 


Note the extreme simplicity of Nicholson industrial steam traps. The heavy- 
duty bellows integral with valve is the only moving part -- a substantial factor 
in their low maintenance cost. See also the larger valve orifice. This note- 
worthy feature results in Nicholson's 2 to 6 times average drainage capacity. 


A recent survey showed the features following also to be reasons why plants 
with standardization-for-economy programs are increasingly adopting Nichol- 
son traps: (1) Operate at lower temperature differential; fast action keeps 
equipment full of live steam; higher temperatures. (2) No air-binding; 
eliminate costly fluctuation of operating temperatures. (3) Freeze -proof; 
freely installed outdoors. (4) No need to change vaives for varying operat- 
ing pressures. (5) Record for low steam waste; as little as 1%. 


Type AU 


FIVE TYPES FOR EVERY PROCESS, HEAT, POWER USE 


Bronze, semi-steel or cast steel construction. All 5 types have stainless steel valves and seats; 
bronze, monel or stainless steel bell Sizes, 4” to 2”; pressures from vacuum to 250 lbs. 


W. 


TRAPS: VALVES -FLOATS 
219 OREGON ST., WILKES-BARRE, PA, 


Sales and Engineering Offices in 58 Principal Cities 
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PANGBORN STOPS tHE pust HOG 


improves product quality 


for the H. E. Fletcher Co., West Chelmsford, Mass.—by making 
possible the marketing of cleaner granite products. In addition, 
Pangborn Dust Collectors guard employees’ health from dangerous 
dust, protect costly machinery, and permit the salvage of valuable 
material for resale. 


What can Pangborn do for you? 


Pangborn engineers will be glad to discuss your dust 
control needs—show you how Pangborn equipment 
can save you time, trouble, and money. For more 
information, send for Bulletin 909-A today! Write 
to: PANGBORN CORPORATION, 2200 Pangborn 
Blvd., Hagerstown, Maryland. 
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Dual Control Crane 


Star Machine and Tool Co., 201 S. E. 
Sixth St., Minneapolis, Minn. is producing a 
dual-control hydro-lift combination crane, 
which operates either manually or electrically. 
The crane is equipped with an electrical unit 
and power unit to raise any load up to 4000 
Ib. Power for the attachment is supplied by 
a standard 6-v automotive battery. In ad- 
dition, a manual hydraulic control allows 
operation by hand if desired. 


New Flotation Unit 


Graver Water Conditioning Co., 216 W. 
14th St., New York 11, N. Y. announces a 
new flotation unit, known as the Aeroflotor, 
designed for applications in the petroleum, 
chemical, metallurgical and pulp and paper 
fields. 

Besides handling floatable particles, the 
unit is capable, when necessary, of also re- 
moving settleable particles at the same time 
in the same unit, the company claims. 
Since both types of particles are removed 
continuously, the unit can be used where 
both heavy and light density are to be re- 
moved from the same liquid. 

Company engineers’ explanation of the 
unit’s operation follows: The influent is 
aerated under pressure in the air saturator 
tank to dissolve air in the stream before 
entering the flotation machine. Upon pres- 
sure release, the dissolved air will come out 
of the solution in the form of tiny bubbles. 
After entering the flotation machine, the 
particles physically adhere to the tiny bub- 
bles, increasing their relative density, and 
rise to the top. 

After floating to the surface, the “float” 
dewaters partly and is moved to a collector 
trough for removal. The concentration of 
the “float” can be varied by changing the 
holding time on the surface before skimming. 
This is accomplished by adjusting the oper- 
ating level so as to regulate the quantity 
being skimmed off by the rotary skimmer. 

When it is necessary to also remove settle- 
able solids, the unit is equipped with a bottom 
scraper. Heavy particles settle to the bot- 
tom as the water passes downwards through 
the separator cone and are scraped to a cen- 
tral collector sludge pit from where they are 
removed for either further use or are dis- 
carded. 

Large-Bore Clutches 

A new series of large-bore clutches for 
over-running, indexing, and backstopping is 
announced by the Formsprag Co., 23601 
Hoover Rd., Van Dyke. Mich. Applications 
requiring large-bore sizes up to 12 in., states 
the manufacturer, can now,have the perform- 
ance features of the sprag'principle. The new 
clutches provide maximum torque capacity 
for size and weight and instantaneous en- 
gagement without head shaft wind-up. They 
will be constructed with ball bearings for 
smooth, easy over-running. Further infor- 
mation and engineering-dimension data, can 
be obtained from the company. 


Mecnanicat ENGINEERING 


ib 
rae 
| 
| 
SOth Anniversary 
Medallion 
56 - Ocroszr, 1954 


NEW EQUIPMEN’ 


BUSINESS NOTE 
INFORMED LATEST CATALOG 


Pressure Controls 

Mercoid Corp., 4201 Belmont, Chicago 
41, Ill., has announced a series of weather 
resistant pressure controls designed for ap- 
plication in such industries as chemical 
plants, petroleum, textiles, bakeries, bottling 
works, food processors, dairies, mining, 
printing trades, utilities. 

The controls, which conform with NEMA 
specifications are claimed to be waterproof, 
splashproof, sleetproof and moisture resist- 
ant. They are not submersible. 

The series, DAW, is available in 17 operat- 
ing ranges from 30-in. vac. to 300-2500 psi 
with sensitivities from 2 oz to 20 psi, depend- 
ent on range selected. They are equipped 
with the company’s sealed mercury con- 
tacts and are available to open or close an 
electrical circuit on a rise of pressure. Mul- 
tiple circuit arrangements can be furnished 
to meet various needs, the company says. 


W. C. Dillon & Co., Inc., 14620 Keswick 
St., Van Nuys, Calif., has devised a portable 
tester designed to determine the amount of 
pack in typical cans where oil is employed as a 
filler. The company says the equipment will 
be used to attempt to determine standardized 
pack, 

In tests, a sealed can of tuna or other fish 
is opened and the contents placed into a 
metal cylinder. A hydraulic ram is brought 
up against this charge in the cylinder and 
load is applied. As the material is com- 
pressed to a prescribed degree indicated by 
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Important MYCALEX features 


MYCALEX 
ELECTRONICS 


CORPORATION 


Under exclusive license 
of Mycalex Corporation 
of America 


Executive Offices: 
30 Rockefeller Plaza, 
New York 20, N.Y. 


Address Inquiries to 
General Offices and Plant: 
Dept.126 

Clifton Boulevard 
Clifton, N. J. 
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VALUES IN INERT GAS GENERATORS 


For protection against fire and explosion hazards, suitable 
Inert Gas Generators usually pay their own way, in 
reduced insurance premiums and property damage. We 
suggest that when considering such equipment, you com- 
pare the 4 basic values of Roots-Connersville units. 

To many users, the flexibility of R-C equipment offers 
a foremost advantage. Portable or stationary units, in a 
wide range of capacities, give the required protection, 
whea and where needed. Ability to operate on either gas 
or liquid fuels is important in many locations. Because 
R-C units are so simple in design, they can be kept in 
constant readiness, with little attention. Yet all these 
values are obtainable at a very low cost per cubic foot 
of capacity. 

Our engineering facilities are at your command, to help 
you select R-C Inert Gas Generators that will give you 
the greatest amount of protection at the lowest cost. Or, 
ask for Bulletin 100-B-14 for descriptions and details. 


| _ A DIVISION OF DRESSER INDUSTRIES, INC. 
1054 Michigan Ave. © Connersville, Indians 
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the unit’s hydraulic gage, the oil is caught ina 
small cup below the cylinder. The oil is 
then measured to provide information in 
evaluating the ration between actual food 
content and filler. 

The company’s mechanical pressure gage 
is used to indicate the exact load exerted at 
the end of the ram and enable the operator to 
correlate this reading with the indirect force 
indicated by the hydraulic gage. By this 
method, the company says, the hydraulic 
gage may also be calibrated and itself marked 
with direct lb increments. 

The pressure gages are available in ranges 
as low as 0-10 lb, up to as high as 0-5000 
lb. Highest capacity measures X 21/5 
X in. and weighs lb. Maximum 
pointers and shockless movements are op- 
tional. Tensile versions are available from 
the company on request. 


Control, Heating Station 


A new motor generator control and heating 
station incorporating many new features has 
been designed by Lindberg Engineering Co., 
2450 W. Hubbard St., Chicago 12, IIl., for 
forging, hardening, brazing or annealing 
operations where deep penetration of heating 
is desired. Motor generator sets with fre- 
quency cycles of 960, 3000 or 9600 and power 
inputs ranging from 50 kw to 1250 kw 
for use with the new station are available for 
the first time from the company. 

The station has been designed to enable 
metering to be located on either the front, 
right, or left side. Engineers say the meters 
can thusly be placed where the operator can 
easily see them regardless of where it is 
necessary to place accessory equipment. 

The output transformer can be installed or 
removed through either the front or rear of 
the station. The output transformer busses 
can be either vertically or horizontally ori- 
ented to accommodate different types of work 
coils. 

A supervisory system of ‘“Checklites” 
maintains a constant check on air tempera- 
ture, water temperature, high voltage inter- 
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locks, water flow, and other operating condi- 
tions of both motor generator and work sta- 
tions. The lights instantly reveal abnormal 
conditions at any of the many protective 
devices. 

Operations may be timed automatically 
by means of a four-circuit synchronous 
timer capable of controlling three operations 
in addition to the heat cycle. Vernier ad- 
justments are furnished on the first three 
positions for accurate heat, quench, and 
capacitor contactor, and 30- or 120-second G 

BENDIN 


scales are available if specified. 


(4. 


Optional equipment includes a_ water 
cooled variable ratio output transformer of \ AN ART 
300 kw capacity permitting efficient loading \ is 
into a wide variety of work and work coils \ 
with a wide safety factor. A maintenance 
free magnetic amplifier requiring neither 
tubes or rotating equipment is offered as 
optional equipment for supplying regulated 
voltage to the motor generator field for con- 
trol of power output. 

The station is housed in a durable steel 
cabinet measuring 39 XK 39 X 76 in. and 
weighs approximately 2000 lb. A complete 
line of auxiliary equipment including work 
tables, work sinks, work handling mecha- 
nisms, is available in different combinations to 
meet requirements of a wide variety of ap- 
plications. 


Angular Measuring Chart 

George Scherr Optical Tools Inc., 200 
Lafayette St., New York 12, N. Y., announces 
the development of a new angular meas- 
uring chart for use on optical comparators. 
The chart is said to permit rapid and accu- 
rate measurements of all angles for the full 
360 degrees with a vernier reading to 5 min. 
of arc. It is adaptable to all types of pro- 
jectors not equipped with protractor screens 
or rotary tables. 

Also available on unbreakable plastic are 
a great variety of standard projector charts, 
such as screw threads, radii, and grid charts. 
A service is maintained by the company for 
furnishing specia! charts and fixtures to suit 
individual requirements. Literature on its 
line of gage precision plastic charts is avail- 
able from the company. 


Trimmer Potentiometers 


The Technology Instrument Corp. of 
Acton, Mass., announces type RFT Metlfilm 
trimmer potentiometers which embody a 
unique deposited metal resistance element. 
This tough, smooth film exhibits excellent 
characteristics of noise and wear. The slid- 
ing contact rides on an adjusting screw. A 
90-deg turn of the drive screw results in an 
approximate voltage change of 1 per cent of 
the applied voltage. This feature, in con- 
junction with the infinite resolution of the 
resistance element, permits voltage settings 
to be established and maintained with ex- 
treme precision. 


With a mounting surface approximately PLANT ANB GENERAL AT S04 WEST 145TH ST,, EAST , 


3/, in square, Metlfilm potentiometers may 
be stacked with up to seven per square in. of ay PA, 


panel area. 
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MEMBERS OF ASME 
WILL FIND MANY PROFITABLE IDEAS 
IN PHILADELPHIA! 


NATIONAL 


POWER SHOW 


NATIONAL EXPOSITION OF 
POWER AND MECHANICAL ENGINEERING 


COMMERCIAL MUSEUM — PHILADELPHIA 


Five fact-filled days at the Power Show'can save you 
months of tiresome and expensive research by providing 
the ideas for your improved plant operation. 


Visit the technically staffed booths of the country’s 
leading manufacturers of mechanical, steam, electrical, 
hydraulic and pneumatic power equipment for the latest 
word in power technology. 


You will learn how to increase production, improve 
product design and reduce maintenance costs at a 
minimum expenditure of your valuable time. Be sure 
to plan a stop-over at Philadelphia while attending the 
ASME meetings. 


PLAN NOW TO ATTEND 


Write early for hotel reservations and advance registration 


Under the auspices of the ASME 


Management: INTERNATIONAL EXPOSITION CO. 
480 Lexington Avenue, New York 17, N. Y. 


A new impulse-duration telemetering sys- 
tem said to transmit and receive long distance 
measurements of process flow, pressure, 
liquid level, temperature and other variables 
has been introduced by The Foxboro Co, 
Foxboro, Mass. 

Designed for reliable transmission of 
measurement in applications such as reser- 
voir level, natural gas line flow and pressure, 
and intra-plant control systems, the system, 
called Teletax Telemeter, can handle dis- 
tances up to 150 miles by wire or may be 
operated over radio link or microwave chan- 
nels, the company says. 

Because the system operates as a function of 
pulse dure tion, the signal level can vary widely 
without affecting operation or accuracy. 
At 12-second intervals the telemeter trans- 
mitter sends a pulse to the receiver propor- 
tional in duration to the variable being 
measured. The receiver automatically com- 
pares the duration of this pulse to that of the 
previous one and actuates a reversible motor 
which positions a recorder pen or indicator 
pointer to reflect any measurement change. 


New Retaining Ring 


A new radially-applied retaining ring 
which, the company claims, can be locked 
positively in its groove and used as a shoulder 
against rotating parts, replacing expensive 
nuts and bolts and eliminating the need for 
springs, washers, and other accessory fasten- 
ing devices, has been introduced by Waldes 
Kohinoor, Inc., Long Island City, N. Y. 

Called the Waldes Truarc series 5139 re- 
taining ring, the fastener is intended for use 
in the automotive, electronic and aeronau- 
tical industries and for a wide variety of 
other applications in which an easily assem- 
bled, positive-locking fastener is required. 

The new ring is made of spring steel and is 
shaped like a bowed horseshoe. When fas- 
tened to a shaft it is locked in its groove by 
two prongs extending from the inner cir- 
cumference of the open end. It is manufac- 
tured in sizes to accommodate shafts ranging 
in diameter from '/, to '/: in., with larger 
sizes available for special applications. 


Electronic Packages 

A method of arranging the various elec- 
tronic circuits in separate units into “‘elec- 
tronic packages” called Sealpak has been 
devised by Reliance Electric and Engineering 
Co., 1088 Ivanhoe Rd., Cleveland 10, Ohio. 

Company engineers explain these elec- 
tronic packages function as the “building- 
blocks” of whicit the control as a whole is 
constructed. Each contains its own elec- 
tronic circuit for its own particular purpose. 
The packages are mounted on the panel, each 
separate and independent from the other. 
The units are pre-tested, contain high-reli- 
ability amplifier tubes, and are inter-con- 
nected by attaching leads to screw-type 
terminals. 

Components are sealed in plastic, and 
encased in a metal enclosure to provide pro- 
tection against dirt, corrosive atmospheres, 
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AIRCRAFT 


ENGINEERS 
With Experience 


WANTED AT 


GRUMMAN 
LAYOUT DESIGNERS 


Airframe Structures 
Equipment Installations 


FLIGHT TESTING 


Planners 
Analysts 


HYDRAULICS 
Systems Design 
Testing 


STRUCTURES 


Stress Analysis 
Static Testing 


RESEARCH 
Computer Engrs-Digital or 
Analog 
Vibration & Flutter Engineers 
Dynamic Analysis-Systems 
Engineers 


ARMAMENT INSTALLATION 
AERODYNAMICS 
INSTRUMENTATION 


TOOL ENGINEERS 


Recent Graduates with 
Aeronautical, Mechani- 
cal, Civil or Engineer- 
ing Physics Degrees 
may qualify 


Proof of U. S. Citizenship required 


APPLY IN PERSON 
OR SEND RESUME TO: 
Engineering Personnel Dept. 
INTERVIEWS AT 
Employment Office 
South Oyster Bay Road, 
North of Railroad 
Monday thru Friday 
8:30-11:30 AM; 1:30-3:30 PM 


GRUMMAN AIRCRAFT 
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vibration, and shock, which lessen chance of 
failure. Advantage of this new method is sim- 
plified maintenance. Engineers say when 
trouble occurs, it is only necessary to test a 
relatively few connections according to a 
pre-determined test procedure. The Sealpak 
in which trouble lies can be disconnected, 
removed, and a new Sealpak installed in its 
place. In case of emergency need, the Seal- 
paks will operate on radio-television tubes, 
until replacement amplifier tubes can be ob- 
tained. 


BUSINESS 
NOTES. 
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New England Office 

The Detrex Corp. of Detroit, manufac- 
turer of chemicals and industrial metal- 
cleaning equipment, has established a New 
England regional office in Meriden, Conn., 

Headed by A, D. Chabot, New England 
region manager, the new office will serve 
Vermont, Maine, New Hampshire, Mas- 
sachusetts, Connecticut and Rhode Island. 
It is located at 35 Colony St. in Meriden. 


Southern Distributors 


Appointment of Florida Metals, Inc. as 
authorized distributor for hydraulic Hoze-lok 
fittings and hose assemblies is announced 
by Parker Appliance Co., Cleveland, Ohio. 
Florida Metals maintains warehouses at 
222 N. 12th St., Tampa; 2937 Strickland 
St., Jacksonville; and 3690 N. W. 52nd St., 
Hialeah, Miami. 

The new distributor will maintain stocks of 
Hoze-lok fittings at all three points in ad- 
dition to established stocks of tube fittings 
for prompt servicing of customer needs. 

Also, the company announced appoint- 
ment of Flow Engineering Sales Co., 405 
Woodland Dr., Birmingham 9, Ala., as 
authorized distributor for Parker tube fittings 
and related products. 

This new distributor will maintain stocks 
of Parker fittings including Triple-lok, Feru- 
lok, In-tru, and Weld-lok types as well as 
tube fabricating tools, for prompt servicing of 
customer needs in the Alabama area. 


The Trane Co., manufacturer of air con- 
ditioning, heating, ventilating, and heat 
transfer equipment announces that its sales 
office in Greenville, S. C. has been moved to 
the Shives Bldg., 644 E. Stone Ave. 


Distribuior Named 


Dietz Industrial Supply Co., Aurora, IIl,, 
has been named an authorized distributor for 
Carboloy Dept. of General Electric Co., 
Detroit. The organization will carry the 


INVESTMENT 
CASTINGS 


Castings pass 
100% X-ray inspection. 
Material: Alloy Steel AISI 8620 


THE ILLUSTRATION SHOWS 

A PAIR OF LEVERS USED IN 

A HIGH-SPEED GUN BREECH 
MECHANISM 


THESE PARTS WERE 
PREVIOUSLY MACHINED 
FROM SAE 1020 FORG- 
INGS. A CONSIDERABLE 
SAVING IN COST WAS 
REALIZED BY USING AN 


EPCO INVESTMENT CASTING 


SEND US YOUR DRAWINGS 
FOR QUOTATION ON PARTS 
WHERE EXTRA QUALITY 

MUST BE MAINTAINED 


Engineering Corp. department's entire line of standard cemented 
Bethpage, N. Y. carbide tools and blanks, carbide-tipped MATAWAN, N. J. 
masonry drills and diamond wheel dressers. 
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SANDIA BASE 


ICAL ENGINEERS 


RONICS ENGINEERS 
ENGINEERS 
@ PHYSICISTS 
AERODYNAMI 
e MATHEMATICIANS 
@ TECHNICAL WRI 


WoO 4 Kon THE FRONT LINE OF THE NATION'S VITAL 


DEFENSE PROGRAM. Sandia Corperation is engaged in the 
development and production of atomic weapons—a challeng- 
ing new field that offers opportunities in research and develop- 
ment to men with Bachelor's or advanced degrees, with or 
without applicable experience. Here you can work with able 
colleagues, eminent consultants and superior facilities on ad- 
vanced projects ef high importance — and alse build a 
permanent career in a rapidly expanding field with a company 
that recognizes individual ability and initiative. 


LIVE IN ALBUQUERQUE, THE HEART OF THE SUNNY 


SOUTHWEST. Located in the historic Rie Grande Valley at 
the foot ef the Sandia Mountains, mile-high Albuquerque is 
famous for its climate--—mild, dry and sunny the year around. 
A medern, cosmopolitan city of 150,000, Albuquerque offers 
unique advantages as a place in which to live. Albuquerque's 
schools, churches, theaters, parks, and modern shopping facil- 
ities afford advantages of metropolitan life—yet hunting, 
fishing, skiing and a multitude of scenic and historic attractions 
muy all be found within a few hours’ drive of the city. New 
residents have little difficulty in obtaining adequate housing. 


E N J OY THESE OTHER IMPORTANT ADVANTAGES. 


These are permanent positions with Sandia Corporation, a sub- 

sidiary of the Western Electric Company, which operates 

Sandia Leberatory under contract with the Atomic Energy 
Commission. Working conditions are excellent, and 
salaries are commensurate with qualifications. Liberal 
employee benefits include paid vacations, sickness ben- 
efits, group life insurance, and a contributory retirement 
plan. This is not @ Civil Service appointment. 


Application fo: 


pak? PROFESSIONAL EMPLOYMENT 
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ALBUQUERQUE, NEW MEXICO 
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D. M. Robinson Co., 2436 S. Blvd., 
Houston 6, Tex., has been appointed exclu- 
sive distributor of Dravo heaters and indus- 
trial air conditioners for the following coun- 
ties in Texas: Angelina, Austin, Bastrop, 
Brazoria, Brazos, Burleson, Calhoun, Cham- 
bers, Colorado, Fayette, Fort Bend, Gal- 
veston, Grimes, Hardin, Harris, Houston, 
Jackson, Jasper, Jefferson, Lavaca, Lee, 
Leon, Liberty, Madison, Matagorda, Milam, 
Montgomery, Newton, Orange, Polk, 
Robertson, San Jacinto, Trinity, Tyler, 
Victoria, Walker, Waller, Washington and 
Wharton; and the parishes of Allen, Beau- 
regard, Calcasieu, Cameron and Jefferson 
Davis in Louisiana. 


Relocates Office 


Lord Mfg., Co., Erie, Pa., has announced 
the relocation of its New York regional field 
engineering office to 630 Fifth Ave., Rocke- 
feller Center, New York 20, N. Y. The 
company says the expansion was done to pro- 
vide better engineering service to prospects 
and customers in the eastern area. 


Taft-Peirce Elects Director 


On September 8, 1954 at a meeting of the 
Board-of Directors of Taft-Peirce Manufac- 
turing Co., Woonsocket, Rhode Island, 
manufacturers of machinery and tools, F. 
Steele Blackall, III, was elected Vice-Presi- 
dent of the company. Mr. Blackall is a 
member of the Executive Committee of the 
Providence section of the ASME. He is a 
graduate of Yale University in Mechanical 
Engineering, Class of 45W and the Harvard 
Graduate School of Business Administration. 
Mr. Blackall is also Assistant Treasurer, 
Assistant General Manager and a Director 
of the company. 


Acquires Chicago Pump 

Food Machinery and Chemical Corp. has 
announced its purchase of Chicago Pump Co., 
a producer of patented sewage treatment and 
disposal equipment and specialty pumps for 
building services. 

Chicago Pump Co. was acquired to com- 
plement FMC’s regular lines of Peerless 
industrial and agricultural pumps with a line 
of specialized equipment in the waste disposal 
and building fields. As a subsidiary of FMC, 
Chicago Pump Co. will be an operational 
component of the parent corporation’s Peer- 
less Pump Div. 


Larger Quarters 


Ott» H. York Co., Inc., manufacturer of 
technical wire mesh products and York Proc- 
ess Equipment Corp., manufacturer of 
liquid-liquid extraction columns, line separa- 
tors, and custom engineered process vessels, 
announce the relocation of their offices and 
plants to new, larger quarters at 6 Central 
Ave., West Orange, N. J. 

The move represents a four-fold expansion 
in office and plant space and an enlargement 
of manufacturing, testing, laboratory, and 
storage facilities. 
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Eastern Sales Office 


A new combined sales office has been 
opened by the New York Air Brake Co. at 90 
West St., New York, N. Y., to give its eastern 
customers the benefit of the centralized 
facilities of its divisions, Kinney Mfg. Co., 
Dudco Div., Hydreco Div., Aurora Pump 
Co., and Watertown Div. 

The new office is intended to give the indi- 
vidual divisions common offices, coordinated 
sales facilities and warehouse space which 
will give eastern customers faster delivery of 
products from all divisions. The warehouse 
will carry a complete line of all standard 
hydraulic and vacuum pumps made by 
NYAB. 


LATEST 


CATALOGS 


Services Bulletin 

Condenser Service & Engineering Co., 
Inc., Hoboken, N. J., has issued a four-page 
folder outlining its services in the fields of 
re-tubing, rebuilding, repairing, re-designing 
and metal spraying. 

Included in the folder are illustrations of 
manufactured products, such as heat ex- 
changers, filters, condensers, pressure ves- 
sels, continuous centrifuges and specialties as 
well as the company’s maintenance services 
with steam engines, instruments, re-tubing 
and metal spraying. The company also out- 
lines its field and plant facilities and lists a 
case history on 133 miles of tubing. 


New Line of Small Boilers 


A new bulletin, AD-135, describing the 
recently announced CB50-80 line of small 
boilers has been issued by the Cleaver- 
Brooks Co., 326 E. Keefe Ave., Milwaukee 
12, Wis. The bulletin, AD-135, describes the 
New CB boilers and contains information of 
such advantages as silent operation, fuel 
flexibility, fast, easy maintenance, automatic 
safe operation. 


Flange, Coupling Selector 


A revised edition of the flange and cou- 
pling selector, designed by the Nooter Corp. 
is now available in easy-to-read slide rule 
form. It provides all the information con- 
tained in the earlier selector plus new data. 

The flange size selector lists such facts as 
the OD of flange, thickness, OD of raised 
face, no. of holes, diameter of holes, diam- 
eter of bolts, bolt circle—for Series 15 and 
30 flanges. The coupling selector shows 
average sizes of standard, extra heavy, 3000 
Ib and 6000 lb couplings. Also a convenient 
pipe standard table is incorporated on the 
selector, showing nominal wall thicknesses 
for schedules no. 10 to 160.as well as nominal 
thicknesses and weight per foot for standard, 
extra heavy and double heavy pipe. The 
selector may be obtained from the Nooter 
Corp., 1400 S. Second St., St. Louis 4, Mo. 


Grating by BLAW-KNOX 


where do you need 
steel grating? 


There must be lots of places where you are now using grating—floors, 
platforms, walkways, catwalks and stair treads, for example. 

But how about other uses—such as some sturdy shelving or a fan 
guard—-or for covering a dangerous open pit or a light well. Take a 
good look around your plant and you’ll probably come up with several 
jobs, including perhaps a new use, as steel grating is adaptable to 
many applications. 

Any time you want some help on a job related to grating, we’ll be 
glad to hear from you. 

Only BLAW-KNOX Electroforged” 


Steel Grating and Stair Treads 
—have these five exclusive features: 


1. rigid one-piece construction—easy to install 
2. all surfaces accessible—easy to paint 

3. no sharp corners to clog—self-cleaning 

4. maximum open area—for light and ventilation 
» 5. non-slip twisted crossbar—safe footing 


A short note will bring you a copy of new Bulletin No. 2365-R 
—a dimensional sketch will bring you a quotation. 
2105 Farmers Bank Building + Pittsburgh 22, Pennsylvania 
BLAW-KNOX EQUIPMENT DIVISION 
GRATING APPLICATIONS: floors + platforms + walkways + catwalks + stair 
treads +» fan guards + shelving « and many other uses, both outdoors and 


BLAW-KNOX COMPANY 
GRATING DEPARTMENT 
indoors, for versatile steel grating. 
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You may well be one of a select group of men intently interested 
in developing tomorrow’s jet fighters... special reconnaisance 
aircraft ... jet bombers and transports. The Aircraft Division of 
Fairchild offers a genuine creative opportunity to such men. 

New concepts of flight for the jet era... as well as engineering 
advances on the world-renowned C-119 Flying Boxcar and soon-to- 
be-produced C-123 Assault Transport are coming from Fairchild. 
Diversified, stimulating assignments like these increase the inven- 
tive challenge to Fairchild’s team of qualified aerodynamicists. 

Gracious country living only minutes away from urban Balti- 
more or Washington . .. paid pension plan ... an excellent salary 
with paid vacations ... ideal working conditions ... generous 
health, hospitalization and life insurance . . . and the many other 
benefits of a progressive company add to the pleasure of working 
with Fairchild. 

You'll be investing wisely in a secure future if you take time 
today to write to Walter Tydon, Chief Engineer, outlining your 
qualifications. Your correspondence will be kept in strict con- 


Division 


HAGERSTOWN, MARYLAND 


BUSINESS NOTES 
INFORMED 


Storage Handling 

A new four-page folder is available from 
Stackbin Corp., 1241 Main St., Pawtucket, 
R. I., which describes the Stackbin system of 
storage and materials handling. It shows 
graphically how the system is used through- 
out industry to cut handling costs, save space, 
improve inventory control, minimize loss and 
damage and gives specifications and prices on 
stackbins, stackracks and sectional stack- 
bins, the elements of this space, and cost- 
saving handling system. 


Welding Data 

Descriptive information along with appli- 
cation and procedure data on all Murex mild 
steel and low alloy arc welding electrodes are 
included in a new 30-page catalog now being 
offered by Metal & Thermit Corp. 

Designed to be helpful in selecting exactly 
the right electrode for the job in hand, the 
new catalog also contains formulas for esti- 
mating welding costs, heat treating proce- 
dures, hardness conversion tables, and other 
reference material for the welding engineer, 
metallurgist, and welding foreman. Copies 
are available from the company, 100 E. 42nd 
St., New York 17, N. Y. 


industrial Pumps 


A new Industrial catalog, I-54, containing 
108 pages and describing practically every 
industrial pump now made by the Deming 
Co., Salem, Ohio, has been announced as 
available. 

Additions to the line include new, large 
capacity, deep well submersible pumps, Fig. 
6710 for wells 4 in. ID and Fig. 6720 for wells 
6 in. ID or larger; new, two-bearing end 
suction centrifugal pumps, Figs. 4001, 4011, 
and 4021; ‘““Motormount” centrifugal pumps, 
Figs. 4350 and 4355 for sprinkling and air 
conditioning applications particularly; and 
Figs. 1890BF, 1895BF, and 6606BF pumps 
for boiler feed service. 

Contents of the new catalog include infor- 
mation on construction features, performance 
and selection tables for the complete indus- 
trial line of Deming Pumps; and several 
pages of useful information related to liquid 
materials handling problems. 


Bali Bearing Swivel Fittings 

A new, colored descriptive bulletin cover- 
ing the Emsco HP and HT small size high 
pressure and high temperature ball bearing 
swivel fittings is offered the trade free upon 
request. The bulletin includes small size 
ball bearing swivel fittings in sizes from */s 
to 1 in. and from working pressures of 6000 
Ib psi at 225 F to 1250 lb psi at 750 F. 

The new sales bulletin describes the method 
of construction and application of these fit- 
tings as well as giving complete dimensions, 
specifications, weights, and engineering data. 
It is illustrated with sectional drawings and 
shows the various types of packing for 
steam, hot water, oil, liquefied petroleum 
gases, chemicals. Copies may be obtained 
from Emsco Mfg. Co., Box 2098, Terminal 
Annex, Los Angeles 54, Calif. 
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A 40-page brochure, “The Lycoming 
Story,” featuring highlights of the company’s 
history, products, plants, research, engineer- 
ing, and services has been announced as 
available from Lycoming Div., Avco Mfg. 
Corp., Stamford, Conn. 


The booklet outlines the division's activi- 
ties in the fields of aircraft engines, turbine 
engineering and research, industrial engines, 
tank engines, complete assemblies, hardened 
and ground precision parts, gears and ma- 
chined parts, generator sets, engine overhaul, 
engineering and design, new idea develop- 
ment, heat treating and plating, steel fabri- 
cation, castings, and heat boilers. 


Packing Material 

“Chempac Packings & Gaskets” is the 
title of a new 6-page, illustrated folder issued 
by Johns-Manville. These materials, which 
are claimed to be virtually unaffected by 
corrosive chemicals and active solvents, are 
made of asbestos treated with Teflon, and 
are especially designed for chemical and proc- 
ess equipment. 

The folder gives pertinent information on 
each of the several types, including inter- 
locked packings, a braided material offered in 
two styles; packings in coil, spiral and ring 
forms which are offered in four styles; gen- 
eral purpose gaskets offered in two styles; 
folded gaskets for glass lined equipment of- 
fered in two styles; and, Spirotallic Flange 
Gaskets. The folder also carries information 
on solid Teflon sheets. Copies of the bulle- 
tin may be obtained from the company, 22 
E. 40th St., New York 16, N. Y. 


Grommet Brochure 


A new 16-page brochure in handy file 
folder form, listing sizes and types of grom- 
mets available, has just been issued by 
Goshen Rubber Co., Inc., Goshen, Ind. 
Copies are obtainable upon request. 

The Goshen line includes the complete 
Air Force-Navy Standard AN931 grommet 
series, 34 basic sizes, each available with '/16, 
1/5, 3/16, and '/, in. groove widths, and the 34 
sizes in the web type with !/j-in. groove 
width. In addition, there are many special 
sizes, all of which can be furnished from 
industrial compounds. 


Standardized Drives 


Details of how power transmission costs 
may be cut by using standard Cone-Drive 
reducers, gearsets and components are avail- 
able in Bulletin 789-54, titled, “Standardized 
7 Ways to Cut Your Power Transmission 
Costs,” available from Cone-Drive Gears 
Div. of Michigan Tool Co., 7171 E. Mc- 
Nichols Rd., Detroit 12, Mich. 

Brief descriptions of standard components 
including horse power ratings, reductions 
and pinion speeds handled by units carried in 
stock are included. A condensed chart gives 
typical horsepower ratings at 100 and 1750 
pinion rpm and weights of units from 2- to 
18-in. center distance. 


MICARTA® simply soaks up impact. Vibration, too. And it muffles noise. Its 
inherent toughness gives it unusual compressive strength . . . high resistance 
to moisture and corrosion... and to extremes in temperature. But tough 
as it is, MICARTA can be easily and accurately fabricated. How can this 


amazing, feather-weight material serve and save for you? Use the coupon 


for the complete story. 


5.06577 


you can 6e SURE...iF ns Westinghouse @ 
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Micarta's Unique Properties 
are serving every industry in 
applications ranging from tiny 
punched parts to massive steel 
mill bearings. 


Westinghouse Electric Corporation, Trafford, Pa. 
MicaartA Division, Attention: L. A. Pedley 


Sir: (Please check one) 
(] Please have your representative call 


(_] Please send me complete facts 
on MICARTA 


ME-10-54 
Name____ 
Company 
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THE CONVAIR CHALLENGE TO 
ENGINEERS OF EXCEPTIONAL ABILITY 


Beyond the obvious fact that Convair 
in San Diego offers you a way of liv- 
ing judged by most as the nation’s 
finest from the standpoint of weather, 
beauty and interesting surroundings, 
the Convair Engineering Department 
offers you challenges found in few 
places. 


It is, we believe, an “engineers” 
engineering department— interesting, 
energetic, explorative — with the 
diversity that means security for cap- 
able personnel. 


As proof, consider this: Convair devel- 
oped and flew the world’s first turbo- 
prop airplane, first delta- wing air- 
plane, first delta-wing seaplane — 
engineered and built the world’s big- 
gest transport, the world’s safest high- 
performance commercial aircraft. 


Or this: Convair's B-36 is the world’s 
largest operational bomber, Convair’s 
B.24 Liberator was World War II's 
most used heavy bomber, Convair’s 
XPSY-1 holds the world’s endurance 
record for turbo-prop aircraft. 


Or this: Convair has been awarded 
the nation’s first production missile 
contract and the first production con- 
tract for supersonic interceptors. 


Currently .. . Convair has the greatest 
diversity of aircraft engineering pro- 
jects in the country, including high- 
performance fighters, heavy bombers, 
large flying boats, transports, trainers, 
seaplane fighters and guided missiles. 


Currently... Convair has a completely 
integrated electronic development 
section engaged in advanced develop- 
ment and design on missile guidance, 
avionic projects and radar systems. 


Would you like to join us? We earnestly 
need engineers of proven ability — 
men who want to make full use of 
their time, their minds, their skills 
and abilities solving the complex 
problems confronting us in these 
projects. If you are such a man, write 
us and we'll send you a free booklet 
about us, plus other interesting mate- 
rial to help you make the decision. 


Write: H. T. BROOKS, Engineering Personnel 
Department M-9 


CONVAIR 


3302 PACIFIC HIWAY 


in beautiful Sam Diogo, Caliormia, 
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An eight-page bulletin on Laminum 
shims, a four-page folder on shims and stamp- 
ings to rigid specifications, and a data sheet 
on new Aluminum shims have been an- 
nounced as available from Laminated Shim 
Co., Inc., Glenbrook, Conn. 

The bulletin, commemorating the com- 
pany’s 40th anniversary contains overall 
engineering and design data and specifica- 
tions on brass, steel and aluminum shims, 
while the other literature outlines specific 
techniques and data on the use of specialized 
products of the company. 


Hydraulic Winch System 


A new four-page, two-color, 8!/2 X 11 illus- 
trated catalog, A-5225 describing the Vick- 
ers hydraulic winch system for airborne 
applications is now available from Vickers 
Inc., 1400 Oakman Blvd., Detroit 32, Mich. 

Typical hydraulic winch circuits for single- 
speed and two-speed reel operation are shown 
in schematic diagrams. A typical control 
system for helicopter installation is described 
and illustrated in the catalog. The winch 
system components described in this catalog 
are nominally 1000 psi hydraulic accessories. 

Also presented in the catalog are fully di- 
mensioned installation drawings giving com- 
plete specifications for Vickers winch system 
accessories. Included are those for the hy- 
draulic motor-driven winch assembly, sole- 
noid-operated four-way valve, automatic 
two-speed valve, hydraulic reservoir assem- 
bly and fixed displacement pump. 


Gravity Filters 


A 24-page bulletin, Permutit Gravity 
Filters, No. 2539B, superseding a bulletin 
issued in 1952 has been prepared by The 
Permutit Company, 330 West 42nd St., 
New York 36, N. Y. It shows a complete 
line of gravity filters and filter accessories, 
manually operated, semi-automatic and 
automatic, including operating tables, rate 
of flow controllers and gages. 

Specifications, operating instructions and 
characteristics, outline dimensions and typi- 
cal installation photographs have been in- 
cluded in this edition. 


New Literature Available 


A new two-page catalog sheet, No. 4140-19, 
illustrates and describes the new Beaumont 
Birch No. DT-132B “Dura-Tred” “Beau- 
colloy” steel combination chain, including 
construction features, operation and applica- 
tion. 

Designed for use with “‘Trac-Pull” wheels, 
the new combination chain is designed for all 
types of bucket elevators or conveyors 
handling bulk materials. A special “‘Dura- 
Tred” feature provides 340 per cent more 
metal on the wearing trend of the link, the 
company says. The “Beaucolloy” metal has 
an average ultimate strength of 175,000 psi. 
The bulletin is available from Beaumont 
Birch Co., Inc., 1501 Race St., Philadelphia, 
2, Pa. 
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Advanced Pressure Elements 


A new line of pressure measuring elements 
with greater operating power and improved 
accuracy are described in Bulletin 6-10, 
“Pressure Recorders,”’ issued by the Foxboro 
Co., Foxboro, Mass. The 24-page publica- 
tion explains the company’s line of pressure 
instruments designed for direct measurement, 
remote transmission and automatic control. 
An application chart shows the wide choice 
of element materials available. The bulletin 
also describes case and linkage features, lists 
charts for standard process ranges, and covers 
accessories such as seals and _ pulsation 
dampeners. 


Valve Controls 


Philadelphia Gear Works, announces a new 
21-page catalog, L-54, fully describing “‘Limi- 
Torque” valve operators which are said to 
eliminate the need for manual operation of 
valves. 

The new catalog illustrates and describes 
the latest LimiTorque SMA valve control for 
large or small valves, as well as showing 
operational details and illustrations. 

It will be sent upon request to Philadelphia 
Gear Works, Erie Ave. and G St., Phila- 
delphia 34, Pa. 


Light Structurals 


A 20-page booklet describing the uses of 
Jones & Laughlin Steel Corp. light structur- 
als, ‘“‘Junior Beams,” has been announced as 
available from the company, 3 Gateway 
Center, Pittsburgh 30, Pa. 

The booklet contains pictures showing how 
the light structurals are adapted to floor and 
roof design in buildings, and to miscellaneous 
uses like truck and trailer frames, ship build- 
ing, and grandstand construction. Speci- 
fications and design information also are in- 


cluded in the booklet. 
Industrial Catalog 


Chiksan Co. has issued a new 32-page 
catalog, G-4, which covers the complete 
line of Chiksan ball-bearing swivel joints and 
other products, including loading racks, 
manifolding lines, all-metal marine and barge 
hose, and flexible aircraft assemblies. 

In addition to providing dimensional and 
operating data on these products, typical 
industrial applications for Chiksan equip- 
ment are illustrated. Catalog G-4 is avail- 
able upon request from the company, Brea, 
Calif. 


OR LITTLE 
PUMPING JOBS 


| IF IT'S ROUGH AND 
“TOUGH IT'S A JOB FOR 


Yagte PUMPS 


Nagle Pumps are engineered and constructed with only one 
thing in mind . . . abusive applications. If you pump ma- 
terials that eat away or grind away ordinary pumps then 
you need Nagles. Vertical and horizontal shaft centrifugal 
pumps in a complete range of sizes and capacities. 


A 4" Nagle type "SW-OB" pump is shown at left, built for 

@ large mining operation and a 1/2" type “SW-OB" is 
p Poe at right made for a porcelain enameling firm. Both 
have given satisfactory performance many years... with 
many years to go. 


The type “SW-OB" is submerged in material to 
be pumped. No stuffing box . . . no submerged 
bearings. Quick slippage seal adjustment. Proper 
materials of construction. Send for Catalog 5206, 


NAGLE PUMPS, INC. 


1289 CENTER AVENUE, CHICAGO HEIGHTS, ILLINOIS 


“CORROSIVE “APPLICATIONS 


FOR ABRASIVE A AND 


Two heaters and two pumps—one steam, one electric 
driven—in one set with these six features: 


1. Completely automatic opera- 
tion with temperature and pres- 
sure regulation. 

2. All essential equipment —in- 
cluding safety valves as needed 
—in one compact unit. 

3. Individually designed to meet 
the specific needs of the power 
plant. 

4. All parts visible and access- 


THE ENGINEER COMPANY 


ible for easy operation, mainte- 
nance and repair. 


5. Pumps run at moderate speed. 
Heaters designed to give the cor- 
rect viscosity and velocity with- 
out fouling. 


6. Cleaner boiler room .. . all 
overflows connected to a com- 
mon outlet, flanged drip pan for 
pumps catches oil drip. 


"c490 


75 WEST STREET, NEW YORK 6, N. Y. 
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Here's a genuine opportunity if you are an engi- 
neer or scientist who wants to build a sound, 
well-rewarded career in private industry. 


We are engaged in a development program on 
a reactor-powered aircraft engine. Because of 
this, we have an immediate need for engineers 
and scientists with training or experience in 
nuclear engineering or related fields—Thermo- 
dynamics, Heat Transfer, Controls, Reactor 
Physics, Theoretical Physics, Physical Chem- 
istry, Stress and Vibration, High-Temperature 
Metallurgy. 


If you can qualify, we can offer you an oppor- 
tunity to work for us on one of today’s most 
challenging assignments—a chance to be in on 
the a development of a great and revolu- 
tionary advance in aircraft propulsion. 


At Pratt & Whitney Aircraft you'll be working 
for the world’s foremost designer and builder of 
aircraft engines, on a me that will give you 
a real chance for professional growth and 
recognition. 


Please send us a complete resume 
covering your training and experience. 
Write Mr. Paul Smith, imployrment Office. 
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Lubrication Filters 


Trabon Engineering Corp., 1814 E. 40th 
St., Cleveland, Ohio, has published a two-page 
bulletin, No. 545, on its series “SH” and 
“DH” high pressure lubrication filters. 
These light, sturdy filters are constructed of 
high tensile cast aluminum with steel sump 
and tie rod and are built to withstand 1000 
psi working pressure and 1800 psi test pres- 
sure. The bulletin includes dimensional 
material, illustrations, diagrams, and compre- 
hensive data charts. 


Ball Bearing Catalog 


Split Ballbearing Corp., Lebanon, N. H., 
has issued Catalog No. 54, 20 pages, showing 
a complete line of split ball bearings. 

The catalog gives load and speed ratings, 
design data, dimensions, and shows single 
and double row ball bearing bushings in 
extra-thin section; fully split, heavy duty 
pillow blocks; fully split, heavy duty ball 
and roller bearings; thin section instrument 
bearings in torque tube dimensions for pre- 
cision applications. Information on the 
various design features possible by fractured 
race bearings is also included. 


Servo System Paper 

Richardson Scale Co., Van Houten Ave., 
Clifton, N. J., offers a new four-page technical 
reference that pictures and describes a re- 
cently-developed servomechanism system 
which has as its components a synchro- 
mechanism, control transformer (balancing 
synchro), servo amplifier and servo motor. 

The technical reference, 54 B, includes 
photographs and engineering drawings of 
key parts, and contains a diagrammatic lay- 
out showing how parts are hooked up. Listed 
in the reference are ten new uses for the sys- 
tem, including non-weighing or general proc- 
essing applications and weighing opera- 
tions. Information is also included on how 
remote recorders and tape printers may be 
hooked up and synchronized with servo 
units, 


High Capacity Gearing 


A quick picture of the product design im- 
provement opportunities offered gear users 
through the size, capacity and cost advan- 
tages of Duti-Rated lifetime gearing is pre- 
sented in a new booklet published by Foote 
Bros. Gear and Machine Corp., 4545 S. 
Western Ave., Chicago 9, Il. 

The booklet contains comparative photo- 
graphs of a heavy-duty transmission before 
and after application of gearing, and il- 
lustrates other case study applications of 
the company’s gearing in such fields as ma- 
terials handling equipment, pumps, food 
and chemical processing, machine tools and 
farm equipment. Typical ratings are 
charted for sizes of Duti-Rated gears now in 
production. Another chart compares the 
hardness and wear life of soft, ordinary, ordi- 
nary-hard, and Duti-Rated gearing. 


Continued on Page 71 
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Bulletin 802T Three Bulletin 802T oiltight limit switches on Morey 
Type D oiltight semi-automatic lathe for limiting travel of tool holder. 
limit switch. 


ae 


Morey panel built with Allen-Bradley start- 
ers, relays, timers, and terminal blocks. 


Morey No. 20S 
semi -avutomat- 
ic lathe with 
Allen-Bradley 
motor controls, 


Add a Sales Asset to your Machine Tools 
by standardizing on A-B MOTOR CONTROLS 


. *F With the growing trend toward AUTOMATION, electric motor controls 
ee i ! are items of critical interest to machinery buyers. They recognize the 
Close-up of Bulletin 800T oiltight push buttons on A-B trademark as a label of QUALITY for the Allen-Bradley starters, 
Morey lathe. They control spindle and pump motors. relays, contactors, timers, drums, limit switches, and push buttons. So. 
why not standardize on Allen-Bradley motor controls and enjoy the 
benefits of a prestige line of quality control units? It will not only 
assure reliable performance of your machines but add another touch 
of quality appearance ...a distinct sales asset. 

An Allen-Bradley sales engineer will gladly recommend the best 
combination of controls for the maximum output of your machines. 

Why not phone your nearest Allen-Bradley office, today? 


i Allen-Bradley Co., 1316 South Second St., Milwaukee 4, Wisconsin 
Bulletin 709 
Size 1 sole- 
noid starter. 


Bulletin 849 
pneumatic 


timing relay. 


| 
AT) 
: 
versal type. 8-54-8 


There are 14 different types of these 
rugged Allen-Bradley starters. (See 
listings below.) Some are of the across- 
the-line type ... but most of them are 
reduced voltage starters using resistors, 
transformers, or reactors during the 
starting period. 

These starters are available in 2500 
to 4600 volt ratings for squirrel cage 
motors from 700 to 1250 hp, and for 
synchronous motors from 800 to 1500 
hp. They are listed for squirrel cage 
motors from 125 hp, 220 v to 600 hp, 
440-550 v, and for synchronous motors 
from 350 hp, 220 v to 700 hp, 440- 
550 v. 

For complete details, please send 
for the A-B Handy Catalog. 


Bulletin 906 Style C high 
voltage synchronous motor 
starter with current-limit- 
ing fuses. Self-protecting 
against short circuits up to 
150,000 kva on 2500 
volts or 250,000 kva on 
2501 to 4600 v. The high 
tension, solenoid operated, 
across-the-line oil-im- 
mersed switch is mounted 
in oll tank behind the 


Resistors 
p yrorranstor 


panel. Cabinet has hinged g\4 

doors on front and back. 922 
922 
922 


Allen-Bradley Co, 
1316 S. Second St., Milwaukee 4, Wis. 
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STARTERS FOR LARGE gQUIRREL CAGE MOTORS 
gullet Type Maximum worsepowes at Rated voltage 
646 Th sf 290 
1109 across-tne tine contactor 700 1250 
740 grapnie resistors 200 200 
74\ metallic resistors 300 600 
742 A srepless 300 600 
746 300 600 
LEN: BRADLS Si ARTERS FOR LARGE EXNCHRONOUS MOTORS 
gullet" Type oF control Starter Maximud at Rated yoltage 
906 June Contactor 350 100 
906 ¢ a g00 1900 
Reduced 290 750 
Al met 390 700 
cl ” ” 900 1500 
CR Reacto! 300 \900 
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Engineering Careers 

Opportunities for mechanical engineers at 
E. I. DuPont de Nemours and Co., Inc., are 
outlined in a new 28-page bulletin announced 
as available by the company. 

The booklet, directed to college engineer- 
ing students, discusses and illustrates career 
opportunities in mechanical engineering jobs 
at DuPont in research, development, plant 
engineering, and production supervision. 


Fire Centrifugal Pumps 


Specifications for Wheeler-Economy cen- 
trifugal fire pumps, centrifugal booster 
pumps and tank filling pumps are included 
in a bulletin issued by Economy Pumps, Inc. 

The bulletin also includes a guide for 
writing a fire pump specification. Diagrams 
of typical fire pump installations are in- 
cluded. Copies may be obtained by writing 
to Economy Pumps, Inc. Div. of C. H. 
Wheeler Mfg. Co., 19th and Sedgley Ave., 
Phila. 32, Pa. 


Speed Reducers Bulletin 


Bulletin HW 654 published by Winsmith, 
Inc. presents the new “‘C”’ line of Winsmith 
worm gear speed reducers. Key features are 
concisely described, and photographs and 
drawings illustrate each of the three designs 
in the line, “CB”, “CT”, and “CV.” 

Detailed dimension and specification tables 
cover the first five sizes which are now avail- 
able to meet requirements within the '/:% 
to 5 hp range, in ratios of 5:1 to 60:1. A 
copy of the bulletin can be obtained from 
Winsmith, Inc., Springville, N. Y. 


Lathe Attachment 


A new 16-page Axelson Trace-O-Matic 
hydraulic tracer attachment bulletin de- 
scribing this attachment which may be 
applied to Axelson heavy duty lathes for 
duplicating turned parts from inexpensive 
flat templates is now available. The bulle- 
tin includes information regarding set up, 
how to make the plates, and two pages of 
case histories showing the high production 
performance that can be obtained with lathes 
equipped with the attachment from Axelson 
Mfg. Co. Div., Pressed Steel Car Co. Inc., 
6160 S. Boyle Ave., Los Angeles 58, Calif. 


Additional Opportunities 


are offered in the 
display advertisements— 
on pages 46, 61, 62, 64, 
66, 68, 72, 73, 133 
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Does temperature or 
pressure control enter into 
your design problems? 


See how this 
bellows engineer 
can help you! 


@ He'll work with you on a bellows 
assembly design for your specific 
requirements. He'll know the kind 
of bellows metal you need—brass, 
stainless steel, monel or nickel. He'll 
recommend the correct bellows charge 
—volatile liquid or gas. 

He'll give you this and other impor- 
tant recommendations about bellows 
assemblies—to help your products 
perform more efficiently. 

Sylphon and Bridgeport bellows 
assemblies are used in many ways— 
for thermostatic devices, pressure con- 
trols, hydraulic mechanisms, expansion 
joints, motion transmission, as flexible 
connectors and in more applications. 

Let our engineers, our half-century 
of experience and ample production 
facilities work for you—save you 
valuable time and cut your costs. 
Write Department TK today. 


MR, D. OD. GORDON, of our 
engineering staff, specialist in 
bellows applications. 


SEND FOR FREE BULLETIN 
Idea-filled Bulletin tells you all 
about metal bellows and bellows 
assemblies. Send for your free 
copy today. Ask for Catalog 1400. 


BRIDGEPORT THERMOSTAT DIVISION FULTON SYLPHON DIVISION 


BRIDGEPORT 1. CONNECTICUT 


KNOXVILLE 1, TENNESSEE 
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Everyone knows this 
Gasket Bulletin 


is a sign of security wai “How Flange Surface Finishes Affect Gas- 


ket Sealability and Joint Performance’”’ is the 
latest in a series of illustrated technical bul- 
letins being issued by Johns-Manville, 
inted in booklet form under the collective 
And smart gear users know 


The most recent bulletin discusses the 


H ‘ H effect of flange surface finishes upon the per- 

this Bitis the sign of formance of a gasket. It provides a basis 

upon which to select the flange surface finish 

the best in custom made gea rs. most suitable for a given gasket, and explains 

why the right finish makes it easy to achieve 

an initial seal and obtain the best joint per- 

formance in service. Copies are available 

from Johns-Manville, 22 East 40th St., New 
York 16, New York. 


Water Heater Catalog 


A catalog of product bulletins has been 
compiled and announced as available from 
Yula Water Heaters, Inc., 166 W. 225th 
St., New York 63, N. Y. 

Included in the catalog are data and speci- 
fications on Freeon coolers, convertors and 
condensate coolers, heat exchangers, sub- 
merged water heaters, fuel oil detectors, 
straight tube fuel oil heaters and instan- 
taneous water heaters. The material con- 
tains dimensions and operating data of the 
company’s various products. 


~ | Rate Generator 


A four-page, two-color bulletin illustrating 


effort of Engineering Staff for Multi-V Drive Handbook 


best practical nical design). A 76-page, illustrated multi-V-belt engi- 


neering handbook, featuring a convenient 
guide to the design of standard and high 
capacity drives, has been published by the 


i RCA has two engineering = describing a line of gory Ay mn 
: ref inear, a-c rate generators with high func- 
management tional voltage output has been published by 
expanded electronics engineering Ford Instrument Co. These units are of- 
| program: fered in 60 cycles and 400 cycles models and 
| are available with temperature compensa- 
| tion for a wide environmental operating 
JOIN RCA | Manager Missile Guidance range. 
| Systems Projects (to supervise Information on construction, applications 
| — t and design features and characteristics and 
ENGINEERING | specifications are provided. Also included 
systems analysis and coordination is a section on rate generator-servo motor 
I of design for missile guidance). packages, which combine, in  single-shaft 
MANAGEMENT ; units, rate generators and oo 
servo motors. The bulletin is available from 
| Mechanical the company, 31-10 Thomson Ave., Long 
i sign (to coordinate design Island City 1, N. Y. 


These positions require the ability to manage a 


comprehensive design and development engineering B. F. Goodrich Co., Industrial Preducts Div., 
organization and to plan broad engineering programs. Akrou, Ohio. 
Your ability should be substantiated by proven New rating 
: : F sics proximate actual operating conditions an 

supervisory experience and a deg in EE, ME, or Phy reflect the increased ability of modern belts. 
‘ : i Other subjects covered include selection of 
Send a complete resume of your education and experience to: correct multi-V drives, installation and care 
Mr. John R. Weld, Employment Manager of V-belt drives, principles of V-belt design, 
Dept. B-483H, Radio Corporation of America selection of pre-engineered V-V drives, de- 
Camden 2, New Jersey signing a standard V-V drive not in pre- 
engineered tables, designing V-flat drives, 
RADIO CORPORATION OF AMERICA multi-V quarter turn drives and double-V- 
a belt drives. A multi-V-belt drive calcula- 

7 tion sheet is also included. 
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Specify THOMAS «i's: 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 


DISTINCTIVE ADVANTAGES 


Requires No Attention. 
Visual Inspection 


While Operating. 


No Wearing Parts 


NO LUBRICATION Freedom trom Shut-downs. 


No Loose Parts. 
All Parts Solidly Bolted. 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


NO BACKLASH 


CAN NOT 
“CREATE” THRUST 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling. 
Elastic Constant Does Not Change. 
Original Balance is Maintained. 


({| 


4 
\ 


Thomes Couplings are 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
bled without disturbing 
the connected machines, 
except in rare instances, 


Write for new Engineering Catalog No. S1A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Blast Cleaning Bulletin 


Pangborn Corp., Hagerstown, Md., has 
announced the publication of bulletin No. 
226 which describes the various models of 
Continuous-Flo Rotoblast barrels available 
for production line blast cleaning to reduce 
cleaning costs. 

The company says the machines have been 
developed to overcome the disadvantages of 
batch blasting in plants which have large and 
continuous production where the great need 
is for cleaning capacity that can match pro- 
duction. They are said to be able to handle a 
continuous flow of work coming from the pre- 
ceding operation, castings from the shakeout, 
forgings from heat treatment, and stampings 
from the presses. 


Boiler Water 


The need for proper “‘designing’’ of the 
mineral content of boiler water to prevent 
boiler losses due to corrosion and scale is 
described in a new six-page folder issued by 
Hall Laboratories, Inc. 

Tracing methods of research and _ pre- 
treatment of water, the new folder, “Boiler 
Water,” points out the special knowledge 
and experience required to determine just 
what an industrial boiler needs to make 
steam of the required purity at minimum 
cost and maximum protection against boiler 
failure. New plants or expansions introduce 
new questions and water design methods 
must constantly be reviewed, it is related. 
The folder is available from Hall Labora- 
tories, Inc., Hagan Bldg., Pittsburgh 30, Pa. 


Steam Costs Bulletin 


“Have You Checked Your Steam Costs 
Lately?” is the title of a light 16-page picture 
and caption presentation published by Orr 
& Sembower, Inc., Reading, Pa., manu- 
facturers of packaged automatic boilers. 

The first part of the book consists of draw- 
ings and captions emphasizing typical boiler 
plant problems. The latter part of the book 
illustrates and describes many different types 
packaged automatic boiler installations in 
industrial plants, public utilities, food proc- 
essing, textile, hospital, school, laundry, 
apartment, and hotel applications. 


Valve Catalog 


A 34-page catalog covering manual, sole- 
noid, and solenoid pilot controlled valves, 
and pressure switches has been announced as 
avzilable from Barksdale Valves, 5125 Alcoa 
Ave., Los Angeles 58, Calif. 

The catalog describes the company’s 
“Shear-Seal” principle which consists pri- 
marily of a pressure balanced, self-aligning 
tubular valve seat that is constantly in per- 
fect contact with an optically flat porting 
disk or rotor containing flow passages. In 
addition to illustrations and specifications of 
valves, the booklet also contains a section on 
the proper selection of pressure switches. 
Ordering information, operating data, and 
flow patterns of the various valves are listed. 


DESIGNERS 


for 


layout 
and 
design of 
electronic and 
mechanical 
components 
of radar 
systems and 


computing 


equipment. 


2 
AREAS 
OF WORK 


The work calls for 
layout and produc- 
tion design of: 1. 
Reliable, maintain- 
able electronic 
units. 2. Unique 
electromechanical 
devices. 3. Installa- 
tions of electronic 
equipment in inter- 
ceptor airframes. 


Relocation of the 
applicant must 
not disrupt 
an urgent military 


project 


| 


| 


1 
THE COMPANY 


Hughes Research 
and Development 
Laboratories form 
one of the nation’s 
leading electronics 
organizations. The 
Laboratories are 
presently engaged 
in development 
of advanced elec- 
tronic systems and 
devices produced 
by the Hughes 
manufacturing 
divisions. 


3 
THE FUTURE 


Designers experi- 
enced in the fieldof 
electromechanical 
design for produc- 
tion, or those in- 
terested in enter- 
ing this field, will 
find outlets for 
their abilities and 
imagination in 
these active areas. 
New electrome- 
chanical tech- 
niques are opening 
new applications 
of airborne elec- 
tromic equipment, 
Hughes designers 
will have the bene- 
fit of working ex- 
perience in these 
fundamental de- 
velopments, 


Scientific and Engineering Staff 


HuGuHeEs 


RESEARCH AND 


DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 
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Dust and Fume Collection Systems 


make outstanding records for high 
recovery with low operating and 
maintenance costs , 


These three important types of Norblo collecting systems, 
frequently used in certain combinations, bring you economical, 
dependable control as required in a wide range of industries. 
“Guaranteed Efficiency” is not an empty phrase at Norblo. 
We stand back of every installation that’s used for the purpose 
and at the capacity for which we designed it. All component 
parts are made by Norblo, under controlled specifications. 

For more than 40 years Norblo has engineered and supplied 
installations of every size in the rock products, smelting, 
chemical, metal working, milling and processing fields. It pays 
you to get the facts about Norblo Dust and Fume Collecting 
Systems. Give us a description of your problems. 


The Northern Blower Compan 
Engineered Dust Collection Systems for All Industries 
6421 Barberton Ave. OLympic 1-1300 Cleveland 2, Ohio 
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Storage System 

A method of electronic information storage 
that is claimed to provide users with an open 
door to complete automation is described in a 
four-page illustrated pamphlet issued by 
Logistics Research, Inc., Redondo Beach, 
Calif. 

The pamphlet describes technical func- 
tions of the “Magnetic Library System,” 
and outlines its application in such varied 
operations as accounting, production, and 
inventory control, and preparation of reports. 

The LRI innovation consists of an elec- 
tronic digital computer and a memory wheel 
working in conjunction with commonly used 
office machines. According to LRI scien- 
tists, the system can file more than two mil- 
lion decimal digits far more efficiently than 
standard filing cabinets. 

Copies of the pamphlet are available from 
Logistics Research, Inc., 141 So. Pacific Ave., 
Redondo Beach, Calif. 


Power Transmissions 


A newly revised eight-page, two-color, 
8'/, X 11-in. catalog, B20-53, describing the 
complete line of Morse mechanical power 
transmission products is now available from 
Morse Chain Co., 7601 Central Ave., De- 
troit 10, Mich. 

The catalog describes and illustrates silent 
chain, roller chain, and Hy-Vo drives; sprock- 
ets, cable chains, drive shafts, couplings, and 
clutches. New information is included in 
the catalog on Taper-Lock sprockets, cam 
clutches and torque limiting clutches. Brief 
specifications, stock sizes, applications, and 
descriptions are included for each product. 


Pneumatic Controller Catalog 


Stack-type pneumatic controllers for proc- 
ess variables are illustrated with cut-away 
construction photos, schematic diagrams, and 
dimension drawings in Fischer & Porter 12- 
page catalog 53-10. 

Specifications, controller response actions, 
and a controller selection guide cover com- 
plete details of case-mounted, field-mounted, 
and valve-mounted control instruments. The 
catalog can be obtained by writing to Fischer 
& Porter Co., 148 Jacksonville Rd., Hatboro, 
Pa. 


Wire Thread Inserts 


A bulletin, No. 708, for designers, fasten- 
ing engineers, production executives, and 
users of wire thread inserts has been an- 
nounced by the Heli-Coil Corp. of Danbury, 
Conn. It presents basic information on 
Heli-Coil wire thread inserts and tools in 
condensed form. 

Twenty illustrations and five tables pre- 
sent data and installation instructions on in- 
serts and tools for national coarse and fine, 
unified coarse and fine, spark plug and pipe 
thread series. Inserts are listed in sizes 
from No. 4 through 1/2 in. in diam and for 
3, 3B, 2, and 2B class of fit. 
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Hot Extruded 


Allegheny Ludlum Steel Corp. has an- 
nounced as available its first literature de- 
scribing new hot extruded shapes it is offering 
in stainless, tool steels, high temperature 
alloys, and other steels. 

The leaflet describes advantages in pur- 
chasing extruded shapes that can be closer to 
finish sizes than for regular hot rolled ma- 
terials, reduced scrap losses, advantages in 
small quantity production, and the fine 
physical characteristics of the extruded 
shapes. Illustrations of shapes already 
produced are also included. Copies may be 
obtained from the company, 2020 Oliver 
Bldg., Pittsburgh 22, Pa. 


Service, Facilities Brochure 

A Brochure featuring a reference chart on 
the composition of zinc and aluminum alloys 
for die casting and a specific gravity chart 
has been issued by National Die Casting Co., 
3635 W. Touhy Ave., Chicago 45, Ill. 

Additional information includes photo- 
graphs and description of the company’s die 
making facilities, die casting machines, and 
machining facilities. The booklet covers 
every phase of the company’s complete 


quality-controlled zinc and aluminum die 
casting service. 


BUSINESS 
NOTES 


EQUIPMENT 


Automation Booklet 


“Tools of Automation,” a new 12-page 
booklet issued by Reliance Electric and En- 
gineering Co., 1076 Ivanhoe Rd., Cleveland, 
Ohio, expresses the company’s philosophy 
of combining applied engineering, creative 
thinking, and electric motor drives to provide 
the “know-how” for automation of single 
machines or continuous processes. 

Individual booklet divisions illustrate 
choosing the right motor for the job, ad- 
justable-speed V*S drives as a tool of auto- 
mation, and electronic controls and regula- 
tors that provide precise, accurate motor 
drive control and regulation. Also included 
are photographs which illustrate automation 
at work in many industries. 


Relief Valves 


Catalog sheets describing a new line of dif- 
ferential piston-type relief valves, are avail- 
able from Fluid Controls, Inc., 1284 N. 
Center St., Mentor, Ohio. The valve, recom- 
mended by the company for critical applica- 
tions in which failure to hold pressure is 
hazardous, is described in a detailed cross- 
section drawing. 

The literature also includes a diagram il- 
lustrating its use in a typical circuit, and 
charts listing its operating features. 


LATEST. 
CATALOGS | 


Hydraulic Pump Data 


The new Aldrich air driven hydraulic pump 
is described fully in Data Sheet 36, just 


published by the Aldrich Pump Co., Allen- 
town, Pa. Material includes information on 
design, installation and operation, and is il- 
lustrated by photographs and sectional and 
dimensional drawings. 

The pump is designed to meet demand for 
small volume capacity at low and high pres- 
sures, and is available in either single or 
double-acting models. It is said to develop 
up to 30,000 psi at 90 psi air supply for such 
applications as testing tubing, valves and 
pressure vessels, and supplying power for 
small molding presses, 


Filtering Bulletins 


General Filter Co., 923 Second St., Ames, 
Iowa, has issued two new bulletins on Pneu- 
matic operated control for all phases of the 
water treatment process requiring instru- 
mentation for measurement and control. 

Bulletin No, 5421 describes the system, 
and No, 5422 is an engineer’s manual. The 
system consists of five basic elements: a 
primary element, a converter-transmitter, a 
measuring instrument, a controller, and a 
final control element such as a diaphragm 
motor valve. 


SPRAY 


get your free copy of 


SPRAYING SYSTEMS CO. 
CATALOG NO. 24 


48 pages of spray nozzle reference 
data . . . the most complete catalog 
of its kind ever produced. 


sales engineer 
/ help you 


is yours for the asking. 


SPRAYING SYSTEMS CO. 


Illinois 


and M 
3265 Street 
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to solve 


NOZZLE 
problems 


SPRAYING SYSTEMS CO. 


. his specialized experience 


Hydraulic Dynamometers 


for 
EXACT 
PERFORMANCE 
DATA 


speed. 


mendations. 


Write for Bulletin No. 760 


You can depend on the performance data taken from 
a Taylor “HI-EFF” Hydraulic Dynamometer. 
compact Taylor “HIi-EFF” offers the most economical in- 
vestment and maintenance cost per hour. 
capacity models each with wide range of h.p. and 
Capacities from fractional to 10,000 h.p. 
Speeds from 0 to 25,000 r.p.m. 
sired. Taylor engineers will be glad to make recom- 


Dynamometers ® Static Balancers 
® Precision Drilling Machines 


TAYLOR DYNAMOMETER & MACHINE CO. 
6411 RIVER PARKWAY 


Efficient, 


72 different 


Reversible if de- 
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Space Heaters 


Bulletin No. 552, released by Dravo Corp., 
Heating Dept., 1203 Dravo Bldg., Pitts- 
burgh 22, Pa., describes a line of “‘Paraflo” 
warm-air, oil or gas fired space heaters de- 
signed specifically for commercial and indus- 
trial establishments. 

The 8-page booklet illustrates design and 
construction features, shows application and 
installation information, and gives engineer- 
ing data on these 200,000 or 250,000 Btu per 
hour capacity heaters. They are designed 
for commercial applications such as super- 
markets, service stations, garages, show 
rooms, recreation centers, stores, offices, 
agricultural buildings, warehouses, and a 
wide variety of industrial plant applications. 


Air Data Computer 


Servomechanisms Inc., has compiled an 
eight-page technical brochure on its master 
air data computer. The brochure points out 
that the computer provides a single co- 
ordinated source of information, eliminating 
much duplication. Schematic diagrams show 
how the plug-in type computer permits calcu- 
lation of complex functions with a minimum 
of equipment. It is available from Servo- 
mechanisms Inc., Westbury, L. L, or El 
Segundo, Calif. 


Shaper Line Bulletin 

Ready for distribution is a 12-page bulle- 
tin, No. 1800-54 summarizing the Michigan 
Tool Shear-speed shaper line. This litera- 
ture outlines in detail the company’s process 
for cutting gears, splines, cams, sprockets, 
and miscellaneous external shapes, one or 
several at a time. 

Specifications for each model in the line 
are presented in table form. Among these 
machines is the new heavy-duty 18105-HD, 
which is capable of cutting gears with diame- 
ters up to 10 in. and face widths up to 4/2 
in. Included in the bulletin is information 
regarding tooling, accessories, machine oper- 
ation, controls, feeds, and several interesting 
typical applications. The bulletin is avail- 
able upon request from the company at 7171 
E. McNichols Rd., Detroit 12, Mich. 


Clutch-Coupling Units 


A four-page brochure on the new line of 
Formsprag clutch-coupling units is now 
available from Formsprag Co., 23601 Hoover 
Road, Van Dyke, Mich. The brochure gives 
dimensional data, service factors, and all 
other application engineering data necessary 
to specify the right clutch-coupling unit. 


CATALOGS 


Electric Motor Catalog 

A new multi-color booklet, No. 1878, il- 
lustrating the 20 principal types of improved 
U. S. motors has been announced by U. S. 
Electrical Motors, Inc., Box 2058, Los 
Angeles 54, Calif. Illustrated are uniclosed, 
totally-enclosed, explosion-proof with and 
without fan, varidrive, syncrogear, com- 
bination variable speed and internally geared 
units, right-angle worm gear, verticlosed 
hollowshaft, vertical solid shaft, test stands 
and aircraft. 

Also included are AutoStart buffers, 
right-angle holloshaft gear drive for turbine 
pumps, and details on Lubriflush transverse 
bearing lubrication, asbestos-protected wind- 
ings and normalized motor castings. 


Boiler Blowdown Control 


“Boiler Blowdown Control” is the subject 
of Technical Paper No. 128, prepared by 
W. H. and L. D. Betz, Gillingham & Worth 
Sts., Philadelphia 24, Pa. Principal types 
of boiler blowdown are discussed, as well as 
various control methods necessary to assure 
production of pure steam and the keeping of 
heat transfer surfaces free of scale and other 
objectionable deposits. Copies of the paper 
may be obtained by writing to the company. 


MARK FLATS 
ROUNDS 


One of the Ten Models of ALL AMERICAN 


Vibration Fatigue Testing Machines 

The “10VA” produces vibration vertically in simple har- 
monic motion—from 10 to 55 cycles per second on auto- 
matic control and from 10 to 60 c.p.s. on manual control. 
Table load capacity 10 Ibs. at 10g. Has 50% overload 


factoy. Tests components, assemblies, products—exposes 

danger points—forestalls failures in the field. Simple to 

operate. Essential for today’s inspection, testing, research 
Also models with horizontal table motion. Send for 

Manufacturers of Bulletin 551. 

All American Precision Die Filing Machines 


ALL AMERICAN 


ring Co. 


ing hot or cold 
products, this unit 
features a rein- 
forced outer box 
which levels the 
type holder on 
the piece being 


marked. The type 

holder is made of 4 

Mecco Safety Steel OLD 

to give maximum resistance to YD 

spalling and mushrooming—there- AF 

by assuring greatly increased serv- 

ice life. Made for any size type. BOX TYPE 
Writé for literature 


cco 


1473 NORTH AVENUE, PITTSBURGH 33, PA. 
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Changing details of power-plant 
design on a Kodagraph Auio- 
positive Paper print saves hours 
of redrafting 


Toledo Edison Company reports on its use of Autopositive— 


‘One saving after another since 1947" 


Shortly after Kodagraph Autopositive Paper was introduced, 
the Toledo Edison Company, Toledo, Ohio, began exploring 
its possibilities for engineering drawing reproduction. 

Here was a revolutionary photographic intermediate paper 

which produced positives directly from positives—no nega- 
tive step. It could be exposed in standard print-making equip- 
ment... processed in standard photographic solutions. Entire 
operation in ordinary room light, too. Jobs which had been 
difficult and costly became easy and economical—Kodagraph 
Autopositive Paper costs only a few cents a square foot. Some 
typical savings at Toledo Edison which you can duplicate 
are listed here. 
() Old prints and intermediates reclaimed. No time lost retracing. 
Autopositive Paper strengthens weak line detail, cleans up back- 
grounds. Toledo Edison now can get intermediates which have 
dense photographic black lines on an evenly translucent paper 
base. Original quality or better! 


1) Opaque originals no problem. Many of Toledo Edison’s forms, 
charts, operating maps, etc., are on opaque stock—some two-sided, 
Data is added to these in pencil or by typewriter. Then Autoposi- 
tive reproductions are made and used to produce the direct-process 
prints needed for distribution. The 1954 Annual Budget, for ex- 
ample, was reproduced in this manner. Autopositive saves time 
and dollars for all departments. 


(] Print-making simplified. Toledo Edison runs Autopositive inter- 
mediates at uniform, practical speeds in its direct-process machine 

. gets sharp prints time after time. Autopositive lines do not 
smear, smudge, or lose density. 


(0 Drafting shortcuts. An Autopositive print is made of a drawing 
which has to be altered. The obsolete detail is eradicated or scis- 
sored out, and another Autopositive is made. New design is then 
added, and the job is completed without redrafting. 


() Photo-lasting file copies. Toledo Edison also finds that Auto- 
positive intermediates will not turn yellow or become brittle. . . 
are ready to produce sharp, legible prints whenever needed. 


-Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 


Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction.” 


Position 


Name. 
Shows all the ways 


Street 


you can save with Company 


Kodagraph 


Autopositive Paper. City. e State 
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OF THE ASME 


you can get— 
A LITTLE CASH! 
A LITTLE FUN! 


A LITTLE FAME! 


ERE'S your opportunity to get that for which 
you have lacked the wherewithal. There's just 
one catch— you will have to work for it! If you 
quit essily —don't read any further. Perhaps a little An, 
extra work on your thesis will do the trick. Cites’ 1°" moss 


engraved certificate signed by the pletionst hi snder 
President and Secretary of the Society 
will accompany each award. 


A trip to the Annual Meeting as a 
guest of the “Old Guard’ will be 


awarded. 


Students should consult the Honorary 
Chairman regarding the rules for these 
awards. Only papers by single authors 
will be considered. 


Each student must submit his paper 
to the Vice President of the Region 
in which his Student Branch is 
located not later than May 15,1955. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th St., New York 18, N. Y. 
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BIG DIFFERENCE 


During recent years there has been a demand 
from the Aircraft Industry for a more flexible, 
stronger Gear Coupling. Although Philadelphia 
‘*Spherefiex’’ Coupling was developed in answer 
to this special need, it is now being offered 
to peep! in a complete line of standard, ver- 
tical and floating shaft couplings. 

The ‘‘Spherefiex’’ Coupling utilizes a revolu- 
tionary new principle of coupling design, in that 
the gear teeth are precision cut on a true spher- 
ical arc. Since even the root of the gear tooth is 
curved, there can be no interference between 
mating gear teeth, even when shaft deflections 
range up to 7° total mis-alignment. The ‘‘Sphere- 
flex’’ Coupling is in radical contrast to former 
methods of obtaining flexibility through exces- 
sive backlash or merely chamfering the tips of 


the teeth. 

“*Sphereflex’’ is a stronger coupling, because 
there is always a full line of contact between 
mating gear teeth, regardiess of whether the 
coupling is flexed or perfectly aligned. 

Size for size, the new ‘‘Spherefiex’’ Coupling 
will withstand more defection, greater torque, 

This shows how the gea~ higher rotating speeds, and more severe shock- 
teeth are cut on a true Icading than comparable couplings. 

sunt And remember, you pay no more for a ‘‘ Sphere- 
spherical arc. flex” Coupling than other quality couplings. 

Write for Catalog C-540. 


| 
Industrial Gears & Speed Reducers 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
WEW YORK e@ PITTSBURGH @ CHICAGO @ HOUSTON e LYNCHBURG, VA. 
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Auto Blocks 
An Hour! 


WITH THE HELP OF 


LUDLUM 


Ludlum Saratoga was used for the steel ways (note arrows, 
above) of this giant unit, illustrated at left in a bird's-eye 
view reduced to miniature size. 


Write for 


98 SEPARATE OPERATIONS are carried on by this versatile 
machine which turns out 50 V8 auto engine blocks an hour. It 
consists of 18 machining units, each of which is fitted with hard- 
ened and ground steel ways of Ludlum Saratoga to guarantee 
accuracy in production. 


MILLING, TREPANNING, DRILLING, counterboring, reaming, chamfering, 
automatic inspection of holes for depth and removal of chips are 
the operations performed by this amazing mechanism. 


LUDLUM SARATOGA WAS USED BECAUSE its extreme hardness, high re- 
sistance to wear, and excellent machinability more than met the 
This concise four-page folder customer's high requirements for maintaining accuracy in this 


gives all needed handling and 

shop treatment details on huge, multi-station machine. 

Saratoga. Included is certified 

laboratory information on 

physical characteristics, and ALLEGHENY LUDLUM METALLURGICAL SERVICE can solve your tool or die 


complete data on forging, an- 


nealing, hardening, tempering, steel problems. @ Call your local A-L representative or distributor 
etc. Ask for your copy. today, or write Allegheny Ludlum Steel Corporation, Oliver Bidg., 
Address Dept. ME-58 Pittsburgh 22, Pennsylvania. 
® 


For complete MODERN Tooling, call 


Allegheny Ludlum 
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SCREW CONVEYOR 


LIVE 
‘STORAGE 


TRAVELING 
WEIGH 
LARRY 


RESERVE 
STORAGE 


BUCKET 
ELEVATOR 


APRON CONVEYOR 


| SMALL boiler house or large central station— 
there's sound economics in having Link-Belt 
furnish your entire coal handling system. 

Link-Belt offers savings through its unmatched 
ability to engineer the right combination of equip- 
ment selected from its broad line of feeders, screw 
conveyors, bucket and Bulk-Flo conveyors, belt con- 
veyors, apron and flight conveyors, carriers and all 
other related coal handling machinery. 

This complete line of equipment for unloading, 
storing, reclaiming, conveying, elevating and feeding 
of coal—plus expert engineering based on wide ex- 
perience—assures long, low-cost, low-maintenance 
operation. 

Remember, too, Link-Belt accepts full responsi- 
bility for the complete design, manufacture, erection 
and satisfactory performance of the entire coal han- 
dling system. 


At S. C. Johnson & Son, Inc., Racine, Wis., 
Link-Belt bucket elevator raises coal to stor- 
age silo after it is dumped from trucks onto 


a Link-Belt apron conveyor. From elevator, 


coal is moved by a screw conveyor atop stor- 
age silo. Weigh larry delivers coal from 


storage silo discharge chute to any of three 


stoker hoppers. 


With a Link-Belt coal handling system, your boiler house can 


stop burning dollars needlessly 
with every ton of coal 


In every segment of our American economy, you'll 
find Link-Belt playing an equally important role. 
Practically every raw material is transformed from its 
natural state to finished product with the aid of Link- 
Belt equipment. 

Next time you have a job that requires the move- 
ment of materials or the mechanical transmission of 
power, call the Link-Belt office near you. If it involves 
coal handling, ask for 44-page Book 2410. Or write 
LINK-BELT COMPANY, Dept. AV, 307 N. Michi- 
gan Avenue, Chicago 1, Iliinois. 


One source . . . one responsibility for materials 
handling and power transmission machinery 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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What happened to these punched cards 
shouldn’t happen to a process... 


On humid days paper becomes limp. It expands and, 
in the case of punched cards, may jam machinery. 
Instant coffee can absorb humidity enough to jam 
packaging machines. Sugar and powders gum up and 
are unworkable. Any number of processes bog down 
when humidity is high. 


Materials that readily absorb humidity and retain 
moisture are hygroscopic. They can give you trouble on 
a “wet day” unless you extract humidity from the 
air around them. Lectrodryers are doing this in many 
industries every day ... making processes workable 
in any kind of weather. 


10% relative humidity isn’t uncommon with these 
machines. They can handle air in sufficient volumes to 
dry an entire warehouse. 


If humid days frequently delay or stop your processes, 
inquire about Lectrodryers. Write for the booklet 
Because Moisture Isnt Pink. It describes the many 
ways industries are using Lectrodryers. 

Pittsburgh Lectrodryer Corporation, 335 
32nd St., Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingiam. 
In France: Stein etRoubaix, 24 Rue Erlanger, Paris XVI. 
'n Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulir, Bressoux-Liege. 


LECTRODRYER 


REGISTERED TRADEMARK U S PAT OFF 


| 
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f Mons new Lord Dynaflex Suspension, now being introduced 
on leading 1955 Model Outboard Motors, at last quiets 


the operation of powerful outboards. Ordinary conversation 


lt J, “ now can be heard easily. What’s more, the Lord Dynafiex Sus- 
— ‘pension so completely eliminates vibration that uncomfortable 


“boat shake” is simply not there. Lord Engineers have worked 
| / \ closely with outboard motor designers, applying principles sim- 

“ ilar to those used in Lord Mounting Systems which pillow the 
(a eset \\ huge engines in all modern airliners. Here again is proof that 


\ Lord Engineering controls Vibration . . . Anywhere. 


DETROIT 2, MICHIGAN LOS ANGELES 28, CAL!FORNIA CHICAGO 11, ILLINOIS 
¥ 311 Curtis Building 7046 Hollywood Bivd. 520 N. Michigan Ave 


CLEVELAND 15, OHIO PHILADELPHIA 7, PENNA. NEW YORK 20, NEW YORK 
811 Hanna Building 725 Widener Building 630 Fifth Ave., Rocketeller Center 


DALLAS, TEXAS DAYTON 2, OHIO 
313 Fidelity Union Life Building 410 West First Street 


Over 27,000 designs and their LORD MANUFACTURING COMPANY « ERIE, PA. 


variations from which to 


POR 20 YEARS 
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Thrust stands equipped with Hagan ThrusTorq 
units deliver direct, accurate readings of the actual 
performance of the plane engines under test. The 
pneumatic signals actuate indicators or recorders, 
either at the stand or remote, so that test personnel 
know instantly whether it is “go” or “no go” for the 
plane under test. 

The portable stand, shown in the center and bot- 
tom photographs, requires only stop pieces bolted 
to the apron. The right and left wheel stands have 
their own supply of bottled nitrogen, used as a 
power source for the Hagan ThrusTorg. The stands 
can be set to suit the span of the landing gear. This 
stand measures a total thrust up to 25,000 pounds. 

Maximum capacity is determined by the number 
and size of Hagan ThrusTorq units used in the 
assembly. 

The Hagan ThrusTorg unit is fast, economical 
and clean. It is also used for thrust measurement of 
rocket and jet engines, and cradle dynamometer 
measurement of aircraft engines. 


HAGAN 
HALL 


BUROMIN 
CALGON 


Complete Portable Thrust Stand, 
showing nose wheel unit and 
thrust measuring units in relative 
operating positions. 


Hagan Corporation 


AERONAUTICAL AND SPECIAL PRODUCTS DIVISION 
HAGAN BUILDING, PITTSBURGH 30, PA. 

CONTROL SYSTEMS FOR AUTOMOTIVE AND 
AERONAUTICAL TESTING FACILITIES 

RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
METALLURGICAL FURNACE CONTROL SYSTEMS 
BOILER COMBUSTION CONTROL SYSTEMS 
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(Above) View of recently com- 
pleted annex to Consolidated 
Edison's power plant... another 
link in their gigantic expansion 
program. (Right) Close-up of J-M 
85% Magnesia Insulation on boil- 
er feed lines. It was expertly 
installed by the Asbestos Construc- 
tion Company, Inc., an outstand- 
ing J-M Insulation Contractor. 


CON EDISON SPECIFIES J-M 85% MAGNESIA 


For this new addition to their New York City 
power plant at East River and [4th Street... 


PIPE INSULATION FOR MAXIMUM FUEL SAVINGS 


Like all materials that went into the new 
power plant addition of New York's lead- 
ing gas and electric supplier...the pipe 
insulation had to be the best. That’s why 
Consolidated Edison Co. specified J-M 85% 
Magnesia . .. industry's No. 1 insulation for 
many decades and still the leader in its class. 

J-M 85% Magnesia is the leading insula- 
tion on the market for temperatures up to 
600F. It is bonded with asbestos fibers. This 
rugged insulation will not distort regard- 
less of the length of time it stays in service. 
J-M 85% Magnesia fits snug and stays put. 
Heat savings, therefore, remain constant for 
the life of the equipment on which this in- 
sulation is applied. 

For temperatures over GOOF, J-M 85% 
Magnesia is used in combination with 
Superex*, a J-M insulation for service to 
1900F. This double-layer construction, 
known as Superex Combination, eliminates 
through joints and protects the jacket 
against scorching. It also utilizes the higher 
*Reg. U.S. Pat. Off. 


heat resistance of Superex next to the hot 
surface, and the greater insulating value of 
J-M 85% Magnesia for the outer layer. 

Experience has proved that all insula- 
tions must be properly installed to pay 
maximum dividends. That’s why Johns- 
Manville offers industry the services of ex- 
perienced insulation engineers and installa- 
tion contractors who have made a career of 
solving complex insulation problems. From 
coast to coast, these engineers and the con- 
tractor’s highly skilled mechanics stand 
ready to combine their talents and give you 
an insulation job that will more than pay 
off your initial investment with maximum 
fuel savings through the years. 


When you face your next insulating 
problem... remember that Johns-Manville 
is “Insulation Headquarters.” Consult your 
near-by J-M insulation Contractor ... or 
write direct to Johns-Manville, Box 60, 
New York 16, New York. In 
Canada, write 199 Bay Street, 

Toronto 1, Ontario. LV] 


Skilled Applicators on the team of a 
J-M Insulation Contractor applying J-M 
85% Magnesia to pipelines. Located 
throughour the nation, these contractors 
have had years of experience handling 
all types of installations. They know J-M 
85% Magnesia and other J-M insulations 
as quality products, and take pride in 
applying them properly. Result: an insu- 
lation job that pays dividends through 
the years in maximum fuel savings. 


Johns-Manville First 1n INSULATION 


MATERIALS 


APPLICATION 
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HERE’S WHY: The potential of 
modern military offense is such that a sur- 
prise raid against this country could cause 
tremendous casualties. 


Our military defense is aware of this possi- 
bility. Air Force interceptor planes and Army 
anti-aircraft batteries are designed to repel 
such an attack. 


But—if that attack ever comes—warning 
must come through in time! Citizen volunteer 
plane-spotters—ground observers—play a 
vital role in providing the necessary warning. 


AMERICA NEEDS YOU 
IN THE GROUND OBSERVER CORPS! 


© MuRAY 


Already some 300,000 civilian Americans are 
contributing to the job of guarding our ram- 
parts. I salute these Ground Observers for 
their patience, their perseverance, their pa- 
triotism. 

But the job calls for twice their number to 
man these vital posts. Will you serve your 
country for two hours a week? 


PRESIDENT OF THE UNITED STATES 


Keep your eye on the sky in the 


GROUND OBSERVER CORPS 


Call or write your 
Civil Defense Director 


Wake Up! 
Sign Up! 
Look Up! 
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PRECISION For. 


Kux Model HP-37 die casting LY 1,49) 
machine—one of many Kux models using se 
@ Smooth flow radii for minimum flow restriction. 
@ 2 rows of ball bearings handle thrust and radial 
loads. 
© Balanced packing units for specific services. 
© Spherical radius ball plug for uninterrupted ball 
race. 
© Grease retainer provides extra protection for 
ball race area. 
© Wall thicknesses provide maximum strength 
throughout. 


CHIKSAN Ball Bearing Swivel Joints turn 

with full 360° rotation in 1, 2, and 3 planes, : 

handling air, hydraulics, fuels, oils, water ' 
on their 48 perio niin There are over 1,000 different types, and save on hose wear. 


styles and sizes for pressures and services 
from 28" vacuum to 15,000 psi and for 
temperature ranges from minus 75° F. to 
a plus 500° F. Packing materials have been 
designed for each specific service. 
Wherever unlimited flexibility is required 
in your research, design and engineering 
of new equipment for modern industry— 
CHIKSAN will help you find the solution, 


Write for complete 
information. Dept. 10-ME 


Chiksan high-pressure swivel joints permit \ “¢ Chiksan high-pressure swivel joints pro- 
compact assembly for operation in limited vide flexibility and eliminate danger of 


space on injection molding equipment. : tuptured steam lines on platen presses. 


CHIKSAN COMPANY Chicege 3, Illinois Newark 2, New Jersey 
Well’ Equipment Mtg Corp. (Division); Texas. Subs Expert Co., Brea, Calit.; Newark 2 Chiksan of Canada Ltd., Edmonton Alta 
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Here are the 
straight facts 
about “O” rings 


Only compression-molding produces “‘O"’ Rings with the uniform 
cure and grain structure ... flash-free finish... and precise, 
uniform tolerances so necessary in modern sealing applications. 


“O" Rings produced by injection or transfer methods 
have, in the past, enjoyed some advantages in applications 
where price was the deciding factor. 


Today this advantage no longer exists! 

LINEAR, with a revolutionary, new, high-speed process 
now produces true compression-molded “O" Rings 

at a rate and cost not possible with injection molding 
or transfer methods. 


This process, known as “ROTO-MOLDING", provides all these 
superior features—regardless of the compound used: 


1. Superior flash-free finish. 


2. Far closer dimensions than ever before possible 
by any molding method. 


3. Superior physicals. 
4. Greater resistance to distortion under hydraulic 
or pneumatic pressure. 


5. Greater resistance to abrasion. 


There's no need to compromise with the finest quality, 
when the finest now costs no more! Get full facts today 
on LinEaR ROTO-MOLDED perfect circle “O" Rings 

in a variety of sizes and materials. 


Ine ROAD & LEVICK ST. PHILA 35, PA. 
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PERFECTLY ENGINEERED PACKINGS’ 


service demands 


DROP FORGED VALVES AND FITTINGS 
FOR TOUGHNESS AND TROUBLE-FREE SERVICE 


Drop forged from carbon and alloy steels, Vogt valves, 
fittings and flanges will safely handle liquids and gases 
at high pressures and high temperatures in power 
plants, chemical plants, petroleum refineries, etc. 

The complete line includes flanged, screwed and 
socket weld end globe, gate and check valves—ells, 
tees, and crosses—couplings—bushings—plugs—un- 
ions—flanges and flange unions—and welding heads. 


MODERN STEAM GENERATORS 


Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high effi- 
ciency and low maintenance expense. Bent tube 
types and straight tube, forged steel sectional 
header types to burn solid, liquid or gaseous fuels 
meet every power, process or heating requirement. 


PROCESS EQUIPMENT FOR 
EVERY SERVICE 


Vogt constructs process equipment in wide per 
to all Codes. Stills and towers, oil chillers, crystal- 
lizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


SPECIAL MATERIALS COMBAT CORROSION 
AND PRODUCT CONTAMINATION 


Our modern shops produce a wide variety of 
equipment from special metals and alloys to fight 
corrosion and product discoloration or contamina- 
tion. Fabrication procedures insure that corrosion 
resistant properties of welds will match that of the 
materials used to construct the equipment. 


PRODUCTS 


FOR REFINERIES, CHEMICAL PLANTS 
POWER PLANTS AND PROCESS INDUSTRIES 


MORE REFRIGERATION TONNAGE AT LESS COST 
More than 70 years of engineering and manufacture 
ing experience is incorporated in Vogt refrigerating HENRY VOGT MACHINE © ° - 
and ice making equipment. Absorption Systems, LOUISVILLE 10 ’ KY. 
Compression Systems, and Tube-lce Machines in a 


wide range of capacities serve industrial and pro- BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland 
cessing plants, and institutions, here and abroad. St. Louis, Dallas, Charleston, W. Vo. 
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CONTRACTING DIVISION MIDWEST PIPING COMPANY, Inc. ST. LOUIS, MISSOURI 
108 - 3550 LINE SKETCH. pare MAR 4,14 
WABASH RIVER STATION owner. PUB. SERV. CO. IND. TERRE HAUTE, iN 
12° — 13.0%": On 1.484" WA 
| Bh = 11.079" Dn 289" WA 


Auc ASTM Sree A-156 Foe 
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Reproduced on the page at left (about % actual 
size) is a Field Erection Sketch typical of those 
prepared for ali piping installed by our Con- 
tracting Division. These sketches have very 
real advantages for the customer. 

These sketches are made by our skilled 
piping engineers who are thoroughly familiar 
with both shop fabrication and field erection. 
Each line is divided into @ series of sub- 
assemblies that minimize and simplify the 
field welding . . . the difficult work is done in 
our well-equipped fabricating shops. Each 
fabricated subassembly has an individual 
piece mark number for easy field identifica- 
tion and correct sequence of erection. The 


fabricated subassemblies are shipped to the | 


job in that order. 
All planning has been done by our engi- 
neering staff... which reduces field thinking 


and eliminates ‘j;vesswork. Erection is from 
these sketches instead of from the design 
engineer's drawings ... this speeds up the 
work and results in a real cost saving and 
earlier completion of the job. 

These Field Erection Sketches provide 
much essential detail that is never expected 
of the designer. They serve as a check of the 
design engineer's drawings and if discrep- 
pancies occur they are disclosed before 
fabrication instead of during erection. 

The preparation of these Field Erection 
Sketches requires careful analysis of the job 
which often suggests changes that simplify 
and streamline the piping design and reduce 
costs in the shop and in the field. 

Consequently, the customer gets a better 
piping job at minimum cost... which is why 
you will find it to your advantage to call in 
Midwest whenever you have a piping job. 


MIDWEST PIPING COMPANY; INC. 


Main Office, 1450 South Second St., $t. Lovis 4,.Mo. 


PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, and BOSTON 
SALES OFFICES: NEW YORK 7~50 CHURCH ST. + BOSTON 27—426 FIRST ST. 
LOS ANGELES 33—520 ANDERSON ST. + CHICAGO 3—79 WEST MONROE ST, 

CLEVELAND 14-616 ST. CLAIR AVE. » HOUSTON 2—1213 CAPITOL AVE, 


TULSA 3-224 WRIGHT BLDG. 
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(BLACKSTONE 


CORPORATION 


PARKER 


DIE 
CASTINGS 


JB3LACKSTONE'S Full-Automatic Washer with the new flexible 
cycle is a distinct improvement over previous types. Today’s 
housewife knows new leisure because of Blackstone's advanced 
engineering and design. For instance, the three parts shown 
here are Parker Die Castings. Costs are lowered since machin- 
ing is virtually eliminated. Weight has been reduced without 
loss of strength. Parker Die Castings are in use in nearly every 
industry —cast to exacting alloy and design specifications 

by experienced Parker craftsmen. Call on Parker en- 

gineers the next time you need die castings. Each 

of us will profit. 


White Metal Company « ) 53 McKinley Ave., Erie, Pa. 


ALUMINUM aad ZINC 
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HIGHER WATER PURITY BY DEMINE 


.--A Cochrane Achievement 


Long experience with a// phases of water conditioning 
problems places Cochrane in the position of leader 
in the design and application of equipment to meet the 
exacting requirements of demineralization. 
Cochrane Demineralizers now operating on boiler feed 
and process waters are continuously producing 
effluents with total dissolved solids and silica residuals 
approaching zero, within the limits of accuracy 
of available testing methods. These include 2-bed, 
3-bed and 4-bed systems—compact mixed bed units— 
manually controlled or automatically operated. 
Cochrane engineers and manufactures every type 
of ion exchange precipitation type water conditioning 
equipment—which assures you of unbiased 
recommendations for equipment best suited to your 
requirements. Its complete service provides single 
responsibility for engineering, fabrication and 
continued satisfactory operation. 
For information on Cochrane Demineralizers, write 
for Publication No. 5800 and reprints on demineralization. 
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9% 
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COCHRANE CORPORATION 

3142 NO. 17TH ST., PHAA. 32, PA. 

Send me a copy of Publication Nos. 5800, 3000, 4801, 
5001-A, Reprints of Technical Articles. (Circle publication 


Other Cochrane Processes 


HOT PROCESS SOFTENER 


Highly efficient precipitation at high temperatures 
reduces hardness, silica, alkalinity and total dissolved 
solids. Publication No. 3000. 


HOT ZEOLITE SOFTENER 


Supplementing the Hot Process Softener, high 
temperature ion exchange resins completely remove 
residual hardness with substantial savings in soda ash 
and phosphate. Publication No. 4801. 


SOLIDS CONTACT REACTOR 

Slurry blanket principle efficiently removes solids, 
turbidity, color, taste, silica, fluorides; reduces alkalinity 
and hardness from water for boiler feed industrial 
process and municipal purposes. Publication No. 5001-A. 


desired). 
COR POR ATION Name Title 
3142 17th STREET, PHILADELPHIA 32, PA. Company 
Representatives in 30 principal cities in U. S.; Toronto, Canada; Mexico City, Mexico; Paris, Address 
France; Havana, Cuba; Caracas, Venezvela; San Juan, Puerto Rico; Honolulu, Hawaii. City z State 


Pottstown Metal Products Division—Custom built carbon steel and alloy products 


Demineralizers Het Process Softeners Hot Zeolite Softeners Dealkalizers * Reactors «+ OD, 


Conti 
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in his hand 


Wrap the big hand around the little hand ... for now 


begins a little heart’s journey into prayer... the guide 

is Dad, the goal is a security not even he can provide. 
But the pattern is security, and it is Dad's privilege 

to supply his part of it for the little hearts in his care. 
In this binding, enclosing love life finds its 

finest answer. 


The security of our homes is our worthiest 


goal. And providing it is a privilege unique in a 


country like ours, where each of us is free to 


choose his way. 


And, think: The security that begins in your 


home, joined to that of other homes, builds the 


strength of America, 


Saving for security is easy! 
Read every word—now! 


If you’ve tried to save and failed, 
chances are it was because you didn’t 
have a plan. Well, here’s a savings sys- 
tem that really works—the Payroll 
Savings Plan for investing in U.S. 
Savings Bonds. This is all you do. Go 
to your company’s pay office, choose 
the amount you want to save—a couple 
of dollars a payday, or as much as you 
wish. That money will be set aside for 
you before you even draw your pay. 
And automatically invested in Series 
“E” U.S. Savings Bonds which are 
turned over to you. 


If you can save only $3.75 a week on 
the Plan, in 9 years and 8 months you 
will have $2,137.30. 


United States Series “E” Savings 
Bonds earn interest at an average of 
3% per year, compounded semiannu- 
ally, when held to maturity! And they 
can go on earning interest for as long 
as 19 years and 8 months if you wish, 
giving you a return of 80% on your 
original investment! 


Eight million working men and 
women are building their security with 
the Payroll Savings Plan. For your 
sake, and your family’s, too, how about 
signing up today? If you are self- 
employed, ask your banker about the 
Bond-A-Month Plan. 


The U.S. Government does not pay for this advertisement. It is donated by this publication in 


cooperation with the Advertising Council and the Magazine 
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WALWORTH 


ALVES AND 


because . There’s no guesswork whena 


silver-brazed joint is made with a Walseal fitting. Sil-Fos 
alloy, which appears as a fillet at the face of a Walseal 
joint, comes from rings which have been factory-in- 
serted in the end connections of Walseal fittings. The 
bright silver alloy fillet that you can see assures full 
penetration of alloy for a permanently leakproof joint. 


Cutaway view of a Walseal Tee showing: 


Walseal is a registered trade mark which identifies factory-inserted ring of silver brazing alloy; 
valves and fittings manufactured by the Walworth Com- 
silver brazing alloy in threadless ports. Walseal joints silver brazing alloy has flowed in both direc- 
can be made only with Walseal valves and fittings. tions from the factory-inserted ring. 


If you’re piping water, oil, steam, air, oxygen, nitro- 
gen, helium or other industrial gases or refrigerants 
through brass, copper, or copper-nickel pipe, you’ll want § Make it “a one-piece pipeline” with WALSEAL 
to investigate Walseal — available in complete lines of -_ , ' 
valves and fittings in four distinct pressure ranges — 


from 0 to 5000 psi. working pressure*. Your copy of Cir- 
Walworth Distributor today, or write to: Walworth 


sarge ~~ Offices, 60 East 42nd Street, New Manufacturers since 1842 
or e 

valves . . . pipe fittings . . . pipe wrenches 
60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD ‘4 
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Rugged, Versatile 
Temperature Transmitter 
Improves Remote Control 


. the Foxboro MA2A (pneumatic) 


There is no easier, simpler way to measure 
remote temperatures, fast, over so wide a range, 
with such high sustained accuracy, and at so 
low a cost! 

Between the limits of —100°F. and +1000°F., 
with operational spans of 50°, 100°, 200°, and 
400°F, this rugged, highly responsive instrument 
performs outstandingly under the most severe 
conditions. It is fully compensated for ambient 
temperatures and pressure, and is insensitive 
to mechanical vibration. 

Derivative action can be furnished for opti- 


mum performance when substantial thermal or 
transmission lags exist. 

With its weatherproof housing and integral 
mounting bracket, it can be installed in any 
hazardous, corrosive, or outdoor location. Trans- 
mission lines are 4%" O.D, tubing — no trouble- 
some conduit, no costly capillary to run. 

Write for Bulletin 13-17. It explains fully why 
the Foxboro M/12A Temperature Transmitter 
gives better performance with lower installation 
and maintenance cost. The Foxboro Company, 
9610 Neponset Ave., Foxboro, Mass., U.S.A. 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 


» e Pneumatic Temperature Transmission 
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The Trane Company, La Crosse, Wis. « 
MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 
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How take the plus cost 
out minus temperatures 


even at -350° 


In many applications, T'RANE Brazed Aluminum Heat 
Exchangers have licked the problem of excessive 
cost in low temperature heat transfer. Fabricated 
entirely of aluminum, they take full advantage of 
aluminum’s higher thermal conductivity, its im- 
proved strength and high ductility at low tem- 
peratures. This, plus the inherently higher perform- 
ance characteristics of the TRANE Brazed Aluminum 
Surface design, produces a heat exchange unit that 
is lighter, more compact, far more efficient —and 
far less costly —than conventional equipment. 


in many instances, TRANE Brazed Aluminum Heat 
Exchangers have taken only one-third the space, 
weighed only one-fourth as much, as conventional 
exchangers. Yet, for all their light weight and com- 
pactness, these rugged units have the ability to 
operate at working pressures up to 450 lbs. p.s.i. 
at lowest temperatures. 


Because of their economy, and because of their 


TRAN E brazed aluminum heat transfer surfaces 


East. Mfg. Div., Scranton, Penn. 


ability to operate dependably at temperatures as 
low as —350 degrees and still pack as much as 450 
square feet of surface into a single cubic foot of 
lightweight space, TRANE Brazed Aluminum Sur- 
faces are ideally suited for low temperature appli- 
cations such as ammonia, oxygen, helium, nitrogen 
and argon processing. 


For that matter, TRANE Brazed Aluminum should 
be your first consideration for any difficult heat 
transfer application requiring close temperature ap- 
proaches, multi-stream exchange, or low temperatures. 


if you have a heat transfer problem, now is the 
time to call in TRANE. Our 30 years’ experience in 
various types of heat transfer, and our engineering 
facilities, are always at your disposal. And for your 
files, get your copy of “Extended Surface Heat 
Transfer Equipment,” showing the wide range of de- 
sign possibilities. Simply contact your nearest TRANE 
Sales Office or write to TrANE, La Crosse, Wis. 


Trane Co. of Canada, Ltd.,Toronto « 87 U.S. and 14 Canadian Offices. 
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SNEW> BEAR-N-BRONZ 

Solid Bronze Bearings 
A complete line — 768 stock sizes of 
Standard Bearings — 221 stock sizes 
of Cored Bars — 35 stock sizes of 
Solid Bars. CERTIFIED Highest Qual- 
ity, with a MONEY-BACK offer. 


SPROCKETS 
Larger, heavy duty 
SHOLD-A-GRIP 
Interchangeable Tapered 


Sprockets and Bushings 
Sprockets up to 24” pitch dia. — 
and Bushings to fit shaft sizes from 
Ye" to 3” by léths. Also, more sizes 
available in conventional sprockets. 


BOST-BRONZ 
BEARING BANK 


A sturdy metal kit, with 47 common 
sizes of Bost-Bronz oil-impregnated 
bearings, from which 313 standard 
sizes can be cut with a hacksaw — 
means you have any bearing you 
need on hand in any emergency. 
Saves 50% over buying same bear- 
ings separately. 


20 SHAFT SIZES 
UP TO 2%," 


PILLOW BLOCKS 
and Flanged 
Cartridges in 


larger sizes 
ADDED TO FORMER 


Yu yu Now, precision Type ABEC No. 1 
%" TO 14" RANGE Classification Bearings in a stock size 
range for 27 shaft sizes from 14" to 
fully self-aligning. 


20° PRESSURE 
ANGLE SPUR GEARS 
in a full range of 
stock sizes 


Off-the-shelf delivery on 20 pitch to 
4 pitch with pitch diameters from 
6” to 40”. Save 20% in weight — 
space — cost. 


NEW PRODUCTS Catalog NP-55 


lists full specifications of these new Boston Gear 
products and many others in 196 pages. Get your 
copy ... use it with your BOSTON Gear General 
Catalog No. 55... for up-to-the-minute informa- 
tion on the products ‘that make BOSTON Gear first 
choice of cost-wise buyers. 


3-PIECE 
JAW COUPLING 
with BOST-BRONZ 
insert 


BOST-BRONZ oil-impregnated Bear- 
ing cushions torsional load, resists 
wear from any rubbing friction . . . 
17 stock sizes, with hole diameters 
from %” to 114”. 


DISTRIBUTOR 


Look under “Gears” in the Yellow Classified Section of your 
Telephone Directory for the BOSTON Gear Distributor nearest 
you. Catalog NP-55 also available from Boston Gear Works, 
66 Hayward St., Quincy 71, Mass. 
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Drive mounting problems erased 
with Westinghouse Life-Line* Gearmotors 


Putting the best drive in the minimum space 
is a problem constantly facing design engi- 
neers. In answer to this problem, Westinghouse 
Life-Line Gearmotors provide unit compact- 
ness, rugged construction and job-proved 
efficiency. 

Westinghouse Life-Line Gearmotors have 
both motor and gears designed as an integral 
unit. As a result, there’s a major saving in 
space because all belts, chains and pulleys 
can be eliminated. This means no alignment 
problems. Since integral design lessens the 
number of wearing parts, over-all maintenance 
is cut to a minimum. 

» With split-case gearmotors, there’s no need 
to allow large work areas for removal or dis- 


you can SURE... irs (W): 


Westinghouse 
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mantling —all servicing can be done with the 
gearmotor “on the job”. Split-case construc- 
tion permits the gear cover to be removed in 
minutes and makes all working parts readily 
accessible. Any servicing, therefore, becomes 
a simple, speedy operation. 

Taper-hardened gear teeth, thorough lubri- 
cation and industry-tested Life-Line Motors are 
but a few of the features which assure long, 
dependable performance from Westinghouse 
Gearmotors. 

Your local Westinghouse Representative 
will gladly furnish you with additional 
information. Call him at any time or write 
Westinghouse Electric Corporation, P.O. Box 
868, Pittsburgh 30, Pa. *Trrde-Mark J-07322 
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10,000 gallons of water per minute are filtered by 
six of these Cuno FLo-KLEAn filters, used to remove 
sand and gravel from incoming well water at phar- 
maceutical plant. Plant records show that the 
F.Lo-Kueans, by protecting valves and pumps from 
wear caused by sand, are responsible for saving up 
to $2000 per month in maintenance costs. 


Paints and enamels. This Cuno Miucro-KLEAN 
installation filters enamel being pumped from 
storage tanks to shipping containers. This micronic 
media provides finer filtration at lower costs for 
chemicals, oils, gases, water’ and many other liquids. 
Records show that the Micro-KLEAn element lasts 
twice as long as ordinary cartridges. 


Lubricating oil for modern 600 hp gas compressor 
is thoroughly strained by four Cuno AuTo-KLEAN 
filters. The continuously cleanable all-metal Auto- 
KLeans are specified as standard equipment by 
leading manufacturers of Diesel engines, com- 
pressors, pumps, machine tools and other heavy- 
duty machinery. 


Screens. Cuno makes a complete line of both elec- 
trolytically formed and woven screen strainers 
designed to be built into your product. The elec- 
trolytically formed screens are available in nickel; 
the woven screens of steel, brass, copper, stainless 


and other alloys are provided in all standard vari- 
ations of weave. 


¢ Wer’ really proud of our growing list of satisfied customers, like Buda, 
Bullard, Consolidated Paper, Du Pont, Ingersoll-Rand, Pratt & Whitney, 
Sherwin-Williams and others who use Cuno filters for anything ee acids 
to tar. They know that if it can be pumped, Cuno can filter it. 

We'd like to know about your filtration problem, too. Write for free analysis 
questionnaire. Cuno Engineering Corporation, Dept. 654, Meriden, Conn. 


34 
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AUTO-KLEAN (dise-type) = MICRO-KLEAN (fibre cartridge) 
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Two Terry Turbines 


equipped with “trouble eliminators”) | 


{ 


Because these turbines have solid 
wheels, they can take a lot of abuse, 
without complaint. Here’s why: 


1. The wheel has no separate parts 
to become loose or work out. It is a 
single forging, in which a series of 
semi-circular buckets is milled. 


2. Blade wear is of little con- 
sequence because the power - pro- 
ducing action of the steam takes 
place on the curved surfaces at the 
back of the buckets. Wear does not 


materially affect horsepower 
or efficiency. 


3. The blades cannot foul. There 
is a one inch clearance on either side 
of the wheel and, in addition, the 
blades are double rim protected. 
There is no need for close axial blade 
clearance, because the steam enters 
the buckets in a direction at right 
angles to the shaft. 

For complete details of these work 
horses of industry, send for a copy of 
bulletin S-116. No cost or obligation. 


THE TERRY STEAM TURBINE CO. 
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TERRY SQUARE, HARTFORD 1, CONN. 
TT.1199 
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PICTURE OF MAINTENANCE COSTS BEING LOWERED 


Every plant that keeps complete records comes to the same conclusion—periodic valve lubrication saves 
money; it’s valve failure and replacement that sends maintenance costs skyward. 

That is the basic fact behind the Rockwell-Nordstrom valve design, for the internal lubrication system 
eliminates most reasons for valve failure—Rockwell-Nordstrom lubricant prevents galling, jamming, 


abrasive wear, and seepage. 


Systematic lubrication of Rockwell-Nordstrom valves with the right Rockwell-Nordstrom lubricants 


THREE WAYS 
THE NORDSTROM LUBRICANT WORKS 


] Lubricant surrounds each valve port with a vapor tight 
pressurized seal. Nordstrom valves stay tight. 


? Lubricant acts as hydraulic jack—a fast quarter-turn to 
open or close. Nordstrom valves operate quickly. 


3 Lubricant coats the plug for sliding action—no wear-pro- 
ducing wedging. Nordstrom valves operate easily. 


inevitably leads to lower operating costs. There 
is no substitute for Rockweil experience—use it 
to save money on valves. Rockwell Manufac- 
turing Company, Pittsburgh 8, Pennsylvania. 


Rockwell 


NORDSTROM VALVES 
Lubncant Sealed for Positive Shut Off 
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EASIEST MAKE? 


Every manufacturing process has its own special problems. 


There’s no fair way to compare the difficulties of processing paint and 


paper, or of synthetic rubber and synthetic textiles, for instance. 


In every process industry, too, there are special 
problems of flow control, and no matter what claims you read, 


there is no such thing as an all-purpose valve. 


Undoubtedly, Rockwell-Nordstrom valves approach that point 
more closely than others because they use the Nordstrom-originated 
principle of internal lubrication. Rockwell-Nordstrom lubricants 
seal tightly in gas, liquid or slurry service, and at the same time 


make operation easy, and eliminate galling or seizing. 


Further, Rockwell-Nordstrom makes the widest range of sizes, pressure 
classes, metals and lubricants, so that for any process, you’re wise to check first 
with Rockwell Manufacturing Company, 


Pittsburgh 8, Pennsylvania. 
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Nordstrom Valves 


Heat Recovery is Dollar Recovery. Whether you use it to 
generate steam . . . or dissipate it up the stack — 
every BTU you generate costs you money. That’s why, even 
on boilers with capacities as low as 25,000 pounds 
of steam per hour, it is most often economically right to 
do something about the waste heat. With the new 
Packaged Ljungstrom Air Preheater, you can apply 
to your small boilers the principles of heat recovery 
used by large utilities, where fuel efficiency is sought in every 
way possible. The Packaged Ljungstrom Air Preheater 
is a continuous regénerative counterflow unit. That is 
it transfers heat continuously from exit gas __ 
to incoming air streams by exposing heating surfaces 
on a slowly revolving rotor, alternately to both streams. It is highly 
efficient . . . low in cost . . . and fully reliable. 
For more complete information, write today to The Air Preheater Corporation 
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Just Issued! 
The 
New 1955 


MECHANICAL 
CATALOG 


Coming your way, designed for ease in recognition is 
your new 1955 MECHANICAL CATALOG. More 
than 3,500 manufacturers cooperated in bringing you 
up-to-the-minute information on 6,000 products in 
over 50,000 listings, plus 348 pages of illustrated 
details to provide the specific data you need to guide 
the selection of engineered products. 
Cross indexed to save valuable time in locating sup- : 
MECHANICAL CATALOG has proved its usefulness by ASME 
to engineers since 1911. 
for its members! 
If you haven't already reserved your copy, do so now, Pn ee 7 
the supply ts limited. | Mr. E. Davies, Secretary 
| Please send me a copy of the 1955 MECHANICAL | 
| CATALOG. | have not previously requested a | 
| copy of the 1935 edition. ; 
THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS | 
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NEW DENISON %’ Solenoid Controlled— 
Pilot Operated Subplate Type 4-Way Valve 
for operating pressures up to 3000 psi 


4 SPOOL TYPES — Provide all positioning arrangements 
required by most circuits. 
SPOOLS POSITIONED 3 WAYS—With solenoid de-energized, 
spools may be spring offset, spring centered or without springs. 
ADJUSTABLE PILOT CHOKES — Available if required for 
precise control of pilot flow to insure smooth, shockless reversal, 
time delay or sequence control. 
PILOT PRESSURES TO 3000 PSI-- Operated with pilot pres- 
sures from 50 psi to 3000 psi internally or externally without 
need for differential pistons. 
INTERNAL OR EXTERNAL PILOT PRESSURE — May be 
internally or externally pilot operated and changed from one to 
the other in less than 2 minutes. 
These SUPERIOR FEATURES in a valve likely INTERCHANGE- 
ABLE with that you are now using .. . but at a Lower Cost. 
Inquire about quantity discounts. 
GET FULL FACTS. Specifications and description are in 
Bulletins VD-7 and VD-8. 
THE 

DENISON ENGINEERING COMPANY 

1174 Dublin Road + Columbus 16, Ohio 
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one of many 
Hyatt bearings 
offering capacity- 


separability=— 


The Hyatt A-TS Bearing is one of five basic Hy-Load 

types featuring a separable inner race. 

Like all Hy-Loads, the A-TS is built with cylindrical rollers, 

so that it offers highest capacity for radial loads, plus the long, 
troublefree service assured by Hyatt’s precision manufacture. 
But beyond that, this particular Hy-Load type offers the 

design advantages of interchangeable separable components. 
With inner races removed, bearings of this type may be 

applied with rollers operating directly upon the surface of a 
suitably hardened shaft. This permits the use of larger- 
diameter shafts or smaller-size bearings, resulting in greater shaft 
rigidity or a saving in the cost of the bearing. 

If you aren’t already profiting through the use of Hyatt Hy-Load 
Bearings, contact a Hyatt sales-engineer or write 

today for our Catalog No. 150. 


ROLLER BEARINGS 


STRAIGHT | BARREL | TAPER 
HYATT BEARINGS DIVISION «© GENERAL MOTORS CORPORATION o HARRISON, NEW JERSEY 
Octoper, 1954 - 109 
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at greatly reduced cost 


If you make anything that can be cold-roll-formed in fair 
quantities, you may be sure it will mean either higher pro- 
duction or greatly reduced cost, or both. Moreover, because 
roll-formed shapes can be designed for highest strength- 
weight ratio, this method often affords material savings 
exceeding the entire conversion cost. 

There may be some operation in your plant where cold- 
roll-forming would prove more economical than present 
methods; or you may be buying components made by other 
methods, which you could make yourself at greatly reduced 
cost. Sometimes other operations, such as curving, coiling, 
embossing, perforating, welding, etc., can be combined 
with roll-forming at little or no extra cost. In any case, feel 
free to consult Yoder engineers as to practicability and cost 
of applying a cold-roll-forming machine to any operations 
you have in mind. 

The Yoder Book on Cold-Roll-Forming may prove of 
interest to you. It’s yours for the asking. 


THE YODER COMPANY #5549Walworth Ave. Cleveland 2, Ohio 


Complete Production Lines 
* COLD-ROLL-FORMING and auxiliary machinery 
ING LINES for Coils and Sheets 
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Is inefficient firing 
stealing dollars from 


your pocket? 


Rotary type. Burns low-cost 
heavy fuel oil with complete 
reliability. Capacities up to 
200 gallons per hour. Com- 
bination oil-gas models also 
available. 


Petro “Packaged Unit" (for 
oi! or gas or both). A com- 
plet: combustion system in 
which all elements are cor- 
rectly balanced and inte- 
grated. Simply bolt to boiler 
front and make service con- 
nections and it's ready to go. 


© 


| 


and 
saeS ways 


1. Fire low-cost oils 

Petro fires the hé&vy fuel oils (Nos. 5 and 6) which 
average 8% richer in heat value than the light 
burner oils, and cost less per gallon. 


2. Save fuel and labor 

They efficiently fire heavy oils with complete de- 
pendability, following load changes automatically. 
This makes fuel go farther and saves labor. 


3. Low maintenance cost 

They are sturdily built and thoroughly reliable. 
This means low maintenance costs. 

There’s a Petro burner to fit almost every boiler, in sizes 
from 11 to 200 gallons per hour. 


Heating contractors everywhere recommend and install 
Petro oil equipment. For illustrated catalog write Petro, 
3040 West 106th Street, Cleveland 11, Ohio. 

In Canada, write 2231 Bloor Street West, Toronto, Ontario. 


Residential Oil and Gas burners, Oil and Gas Furnaces and Boilers, 
Industrial and Commercial Oii, Gas and 


Oil-Gas Combination Burners 
OVER 50 YEARS OF LEADERSHIP IN 


AUTOMATIC HEATING AND POWER EQUIPMENT 
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= quality 


fastener? 


Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials. Each 
is exactly controlled as to finished dimensions, class of thread fit 
and finish. Each is now in use on critical applications, with a record 
for uniform high quality that is unmatched. 


Most of them are standard parts. Some originated as the result of 
a@ specific request for ESNA’s help with an important fastening 
problem. 

Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Dept. N62-1011, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 
Please send the following free fastening information: 


(0 ELASTIC STOP nut bulletin [[) Here is a drawing of our product. 
What self-locking 


fastener would 
you suggest? 
Title. 


| 


Zone__Stete__.. 
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Sete" STRONGER “hot taps” are now made possible by 


the TuBE-TuRN Full-Encirclement Saddle shown above. 
This new product is the first of a group of important 


developments of Tube Turns’ unique pulsation pressure 
testing program. 
Split longitudinally on a horizontal plane, perpendicular 
& to the axis of the outlet, this new “hot tapping”’ reinforce- 
ment eliminates welds in the critical crotch area. Its instal- 


- lation requires a minimum amount of field welding. When 4 a 
TUBE-TURN Full- used with high yield strength pipe, no welds are required res 
Encirclement Saddle saddle and line pipe. 


The TuBe-Turn Full-Encirclement Saddle is designed 
for high yield strength thin-wall pipe and for heavy wall 
cylinders used for headers, bottles and pulsation dampeners. 

It can be supplied for pipe sizes through 42”, any out- 
of piping let size, in composition and wall thickness to match 
sérvice conditions, 


improves “hot-tapping”’ 


The Leading Manufacturer of Welding Fittings and Flanges “tb” and 
“TUBE-TURN” 
Reg. U.S. 
LOUISVILLE 1, Pat. Off. 
KENTUCKY 


of National Cylinder Gas Company 


DISTRICT OFFICES: Philedelphic Pittsburgh Clevelond © Chicago Denver Los Angeles 
San Frencisce + Seattle « Atiente Tulse Houston Dallas Midland, Texas 
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How to install the new TUBE-TURN 
Full-Encirclement Saddle for a “Hot Tap” 


1. Weld branch outlet pipe torun pipe according to normal procedure. 3. Slip top half of full-encirclement saddle over branch outlet. Bring 
2. Position and block up bottom half of full-encirclement saddle. two halves together tightly by means of clamp such as shown. 


4. Tack weld longitudinal lap plates to top half of saddle, remove 5. Fillet weld saddle outlet to branch pipe. 6. Join branch pipe to 
clamp and complete welding of plates.( Plates are shop-welded to bottom bal). TUuBE-TURN Welding Neck Flange. Normal tapping procedure follows. 


OTE THAT when used with high yield strength, thin-wall ; . 

pipe, as shown above, circumferential welds between saddle This new, advanced design 
ends and run pipe are not required. This precludes possibility is another example of 
of failure due to underbead cracking or to local stress concen- TUBE TURNS’ pioneering... 
trations which exists at such attachment welds with conven- : : 
tional saddles or other types of “hot tap” fittings which must why it pays to do business 
a be fillet welded to high yield strength, thin-wall pipe. The with the leader. 
TuBe-Turn Full-Encirclement Saddle fully meets all require- 
ments for reinforcement of welded branch connections as devel- 
oped by Section 8 of the Code for Pressure Piping. 


TUBE TURNS 
KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: Mew York + Philedelphic Pittsburgh + Cleveland + Chicege Denver + Los Angeles 
Son Froncisce Seattle Atlente Tulse + Heuston + Dolles Midiend, Texas 


s 
TUBE-TURN 


TO MAKE HEAVY-DUTY COPPER 


USE REVERE DEOXIDIZED 


@ An important extra service rendered by Revere consists of 
collaboration in setting up specifications. This is valuable 
because there are many different Revere Metals, each with 
special characteristics. No one copper, for example, will serve 
to best advantage in every application. A case in point is the 
matter of copper gaskets for Diesel fuel injection pumps. 
Copper is of course an ideal metal for gaskets, and is widely 
used for that purpose. But for this special application, which 
copper and in what form? The pump is used on large engines 
for municipal generating plants. It weighs 186 pounds, and 
must produce the high pressure required to inject fuel near the 
top of the Diesel compression stroke. Naturally, the load is a 
pulsating one. American Bosch Corporation came to Revere 
with the problem. Our suggestion was that much scrap could 
be saved if the gaskets were made by cutting rings off copper 
tube, instead of stamping them from strip. This achieved a 
double purpose, since the tube is made of deoxidized copper, 
which is superior in this application to electrolytic. We are able 
to report that these recommendations proved successful. ... 
This work was done by the Revere Technical Advisory Service. 
To get in touch with it, see the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 
Mills: Baltimore, Md.; Chicago and Clinton, 111; Detroit, Mich.; 
Diesel Fuel Injection Pump, made by American Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.-- 
Bosch Corp., Springfield, Mass., and gaskets made Sales Offices in Principal Cities, Distributors Everywhere. 
by cutting rings off 2“ deoxidized copper tube. SEE MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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Fluor Corporation 


Consolidated instrumentation | 


- 
« 


for on-the-spot product analysis | | a¢ Bl 


GAS TRANSMISSION PLANT CHEMICAL 
PROCESSING 
PLANT 


The Fluor Corporation Ltd's mobile test unit, now 
equipped with CEC dynamic recording instrumen- 
tation, has more than justified its cost in several 
years of operation and 100,000 miles of travel. The 
principal function of the mobile test unit is to con- t —__— 
stantly improve Fluor products such as cooling 
towers, pulsation dampeners and fin fan air-cooled 
heat exchangers by on-the-spot dynamic testing 
under actual operating conditions. Using a 14- 
channel Consolidated Recording Oscillograph, Car- 
rier Amplifiers, Transducers and associated CEC 
equipment, the mobile unit can measure and per- 
manently record every physical phenomenon en- 
countered in the operation of Fluor’s products for 
the petroleum and petro-chemical industries. The 
attractive mobile unit in its specially built van trailer 
serves other purposes aiding the solviion of field en- 
gineering problems and conducting basic research. 


Consolidated Engineering 


CORPORATION 
300 North Sierra Madre Villa, Pasadena 15, California 


Consolidated dynamic recording 
equipment: recording 
oscillograph, vibration meters, 
bridge balance and carrier 
amplifiers, are rack-and-panel 
mounted in Fluor’s mobile 
research laboratory. 


Free Catalog. Write for illustrated 
brochure “Data Processing Instru- 
ments.” Ask for Bulletin 1301-X4. 


ANALYTICAL 
INSTRUMENTS 
FOR SCIENCE 


Sales and Service through €E€ INSTRUMENTS, INC., a subsidi- 
ary with offices in: Pasadena, Atlanta, Chicago, Dallas, Detroit, AND INDUSTRY 


New York, Philadelphia, Washington, D.C. 
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To get more information on 
piping for industry write 
for your copy of Bulletin 
No. 2443, 


BLAWEKNOX 


high and low pressure 
boiler feed piping ...in large steel mill 


When you need a piping system similar to 
this one . . . or a system for any pressure and 
any temperature requirements . . . you can 
readily obtain the benefit of our long experi- 
ence in this field. We’ll take the job from 
original engineering to final erection. Always 
in close cooperation, of course, with your 
consultants or your own organization. 
This complete service includes modern 
shop facilities for hot and cold bending, 
welding and fabricating all types of piping. 
A metallurgical research laboratory which 
assures you of the latest developments in 
high pressure, high temperature piping. 
Newest types of testing equipment to assure 
the soundness.and strength of the piping. 
And a complete service force equipped 
with modern machinery for field erection 


fabricated and erected by Blaw-Knox 


... plus the necessary manpower to handle 
jobs of any size. 


How much service do you want? 


We can readily (1) engineer, fabricate and 
erect your job... or (2) simply fabricate 
and erect ... or (3) fabricate only. 

Our engineers will quote from your draw- 
ings . . . or, when desired, make a field 
study of your piping requirements before 
quoting. 

Let us know your service requirements 
... and we'll provide what you need. 


BLAW-KNOA COMPANY 
Power Piping and Sprinkler Division 
Pittsburgh 33, Pennsylvania 


Complete prefabricated power piping systems for all pressures and temperatures .. . plus 
complete line of functional spring hangers « rigid hanger assemblies » overhead roller assemblies 


* supports « vibration eliminators 
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Published by 


Engineers Reference Books The American Society of Mechanical Engineers 


METALS ENGINEERING-DESIGN 

Published 1953. $10.00-——One of the four-vol- 
A ume ASME Handbook, this book discusses the 

essential properties which need to be evalu- 
ated by the design engineer in his selection of one 
material over another Comprising 48 sections 
and written by 43 well-known authorities, it deals 
with the over-all problem of selection of material 
and takes up such specific items as high temperature 
considerations, plasticity, residual stresses, vibra- 
tion, fatigue, shot peening, cold working, nitriding, 
flame strengthening, impact, corrosion, non-destruc- 
tive testing, surface finish and mass production, and 
design theory and practice 


METALS PROPERTIES 

Published 1954. $11.00 This second of the 
a four-volume ASME Handbook provides, in 

convenient charts and tables, data on a 
broad range of metals in common industrial 
AISI steels, ASTM steels, cast copper alloys, 
aluminum alloys, tin, magnesium, etc. Tabulated 
under each of the more than 500 metals listed is 
such information as the chemical composition of 
the metal; its brittleness, heat treatment and other 
characteristics; its industrial uses; treatment tem 
peratures for forging, annealing, quenching, etc ; 
such technological properties as recrystallization 
temperature and hot working temperature, and a 
«reat deal of other pertinent information to help 
the designer choose the proper metal for each part or 
product 


OF METALS WITH 
NGLE POINT TOOLS 


Published 1953. $10.00--This book con 
C tains shop-tested data on the machining of 
high nickel alloys, stainless steels, copper and 
brass alloys, magnesium, cast irons and plastics 
It offers valuable information on the structure of 
the metals to be machined, the correct tool material, 
size and shape of cut, and the proper cutting fluid 
It shows how to predetermine the power require- 
ments and best operating speed for all jobs. It 
os time study men to set standards of practice 
cost of production, and it provides 322 tables 
of cutting speeds and horsepower for various feeds 
and depths of cut when turning commonly used 
steels and cast iron. 


GENERAL DISCUSSION ON HEAT TRANSFER 


tative reference on a decade's development 

in heat transfer and in the design of appa- 
ratus relating thereto. The 93 contributions and 
discussions in its 500 pages provide first-hand in 
formation on heat Gunaiee with change of state, 
heat transfer between fluids and solids; conduction 
in solids and fluids; radiation, instrumentation, 
measurement techniques, and analogies; special 
problems such as heat transfer in turbine blade 
cooling, in liquid metals, in gas turbines, in piston 
engines, the mercury boiler, etc 


DESIGN DATA AND METHODS 

Published 1953. $4.00-—-This 200-page com- 
£ pilation includes formulas and methods of 

calculating stresses in beams, bars, columns, 
lates, shafts, and crane hooks; stress component 
ormulas; procedures for computing stresses and 
deformation in pressure vessels; design data on 
press. and shrink-filled assemblies and also for 
piping; factors of working stresses; numerical 
values of tangential stress in thick-walled cylinders; 
numerical colution of problems of gas flow when 
properties change continously; graphical and 


D Published 1951. $10.00-——This is an authori 


numerical procedures fur method of characteristics 
for two dimensional supersonic flow; chart for 
oblique shock waves under water; accurate bear- 
ing calculations; and methods of treating and solv 
ing problems of vibration and balancing of rotating 
apparatus 


DYNAMICS OF AUTOMATIC CONTROLS 
Published 1948. %6.00-—-This complete and 
e lucid treatment of the subject has been writ- 
ten for engineers who use or must eventually 
use automatic controllers. It examines the func- 
tional elements of a control, surveys and describes 
the mathematical methods of handling control 
problems, deals with the important components of 
the control loop, and specific control problems, 
considers the causes of nonlinearities in the control 
loop, and the on-off controller and its field of appli- 
cation, The theory of excursion-dependent periodic 
regulation is fully covered, formulas for the Laplace 
transformation are given, and the essential concepts 
concerning difference equations are presented. 


AUTOMATIC CONTROL TERMINOLOGY 
Published 1954. $1.00--This edition has 
been broadened to include automatic control 
combinations and the concepts common to 

the field of feedback control systems as they apply 
in industrial process control. Forty-six illustrative 
diagrams are presented to assist users to gain an 
understanding of the definitions. There is an index 
of non-standard terms listing the standard terms 
which supersede them, and also an alphabetical 
list of standard terms showing the classification 
under which each definition will be found 


SMALL PLANT MANAGEMENT 
Published 1950. $7.00--This is a well 
4 rounded management aid which will help 
you in setting up an internal organization 
that will function empsthty, in choosing the produc- 
tion process, in machine and equipment planning, 
and creating ood ——— system ‘ertinent 
topics Geemet are financing and banking, how to 
organize the plant, principles of scientific manage- 
ment, rating products, choosing the legal form of 
the organization, getting the best workers and labor 
relations, technical research, obtaining the best 
facilities and materials, and about everything else 
that would be likely to interest an individual or a 
up planning to start a small manufacturing 
siness. 


PROGRESS IN MANAGEMENT, 1942- 

Published 1953. $1.50-—-Prepared in col 
| laboration with fifteen nationally recognized 

authorities, this Report reviews and ap- 
praises the significant achievements made in such 
areas as statistical quality control; production 
lanning and control; work simplification; wage 
neentive; industrial plant operation; purchasing, 
marketing, and distribution; personnel; public and 
labor relations; cost accounting; federal adminis- 
enero management; and international coopera- 
tion. 


REHEAT TURBINES AND BOILERS 
Published 1952. $2.00-—Aspects of reheat- 
J ing treated include advantages and disadvan- 
tages of the reheat cycle; normal, start-up, 
quick start-up, and shutdown of modern reheat 
boilers; design factors relating to performance and 
operation of reheat boilers; performance of several 


Mail This COUPON Today 


Mam Vorb. 18, N. 


Satbewing beaks: 


Date 


P—$8.50 


20% discount to ASME 


new reheat boilers and special features of operation . 

starting schedules after shutdown of various dura- 

tions; reheat economies; conversion to centralize 
control of auxiliaries; temperature control; turbine 
overspeed contro! as ‘affected by reheat; and reheat 
development during the past twenty-five years. 


VISCOSITY OF LUBRICANTS UNDER PRESSURE 

Published 1954. %5.00—This publication 
K reviews and coordinates twelve experimenta! 

investigations made in England, Germany, 
Japan, Russia and the United States over a period 
of thirty-five years. The tests were made on 148 
lubricants comprising of 25 fatty oils, 94 petroleum 
oils, 17 compounded oils and 12 other lubricants. 
Data are coordinated by means of sixty tables in 
which the results originally appearing in diversified 
units are compared. The methods proposed for 
correlating viscosity-pressure characteristics of oils 
with properties determined at atmospheric pressures 
are reviewed and illustrated Pertinent aspects 
such as experimental work on heavily loaded bear- 
ings, lubrication calculations, and additional tech- 
niques for viscosity are covered. Conclusions and 
recommendations are presented The required 
computation of the temperature coefficients of vis- 
cosity, the method of computing pressure coeffi- 
cients, a bibliography of 189 items, and symbols 
used are also given. 


POWER BOILER CODE 

(Section 1) 1952 Edition. $3.00—This Code 
L consists of the construction rules and an 

extensive appendix containing matter which 
is not mandatory unless referred to in the code 
Rules apply to stationary boilers, unfired steam 
boilers, pipe connections up to and including the 
valve or valves, superheaters, economizers, and 
other pressure parts connected directly to the boiler 
without intervening valves. 


BOILERS OF LOCOMOTIVES CODE 
(Section III) 1952 Edition. $1.25—The rules 
nA of this Code apply to boilers which are not 
subject to federal control. They cover such 
details as materials, working pressures, thickness 
of plates and tubes. riveting, valves and fittings 
welding, and stamping 


LOW-PRESSURE HEATING BOILER CODE 

(Section [V) 1952 Edition. $1.25—This is 
he the code to consult for rules covering the 

construction of steel plate and cast iron 
steam and hot water boilers——the former to be oper- 
ated at pressures not exceeding 15 psi and the latter 
at pressures not exceeding 160 psi or temperatures 
not exceeding 250 F. 


MINIATURE BOILER CODE 

(Section V) 1952 Edition $1.00—These 
oO construction and fabrication rules are for 

boilers that do not exc the following 
limits: 16 in. inside diameter of shell, 42 in. over-al! 
length of ontside to outside of head at center, 20 sq 
ft. water heating surface, and 100 psi maximum 
allowable working pressure. 
UNFIRED PRESSURE VESSEL CODE 

(Section VIII). 1952 Edition with 1954 
Pp Addenda. $5.50— This code covers the use of 

all classes of materials and methods for fabri- 
cating vessels of carbon and low-alloy steels, non- 
ferrous materials, high-alloy steel, cast iron, and 
clad and lined materials by riveting, welding, forg- 
ing and brazing 


WELDING QUALIFICATIONS 

(Section IX) 1953 Edition. $1.50—This Edi- 
re] tion includes the requirements for ferrous as 

well as nonferrous materials and incorporates 
revisions approved after the issuance of the 1952 
Code. Set forth are the tests which a manufacturer 
or contractor must make to qualify the welding 
procedures he uses in the construction of weldments 
built under this code, and the rules for determining 
the ability of the welders and welding operators to 
make sound welds 


ASME SCREW THREADS MANUAL FOR SHOP 
AND DRAFTING ROOM 

Published March 1952. $2.50—The Manual 
& gives shopmen a practical substitute for the 

American Unified Standards for Screw 
Thread and their Gages. It contains only the most 
used and essential standard dimensions, i.e., coarse 
fine, and 8-pitch series of classes 2A and 2B from 
the smallest to those of 1'/2:” nominal diameter, 
concise descriptions of the thread features and 
applications, and important related information not 
found in the Standards 


a : 
Piense sons: thy 
ra 


SPEED REDUCERS 


Now, designers can take advantage of the unique double-enveloping worm 
gear design of Cone-Drive gears in shaft mounted speed reducers. The right 
angle between input and output shafts offers many application and space- 
saving advantages over conventional gearing. The reducers are mounted 
directly on the driven shaft and require only a simple bracket or torque arm 
to prevent rotation of the reducer. 


The new reducers can be readily motorized, if desired. A bell housing is 
available to accommodate standard NEMA C-type flanged motors. Expensive 
couplings are not required since a tang-type drive sleeve and suitably 
machined worm are provided with the bell housing to match the motor shaft 
being used. 

Standard reduction ratios range from 5:1 to 60:1. When the motor is con- 
nected to the input shaft by means of vee-belts or pulleys, additional speed 
reduction can be easily obtained. Bore sizes are available to accommodate 
shafts from 1” to 242” in steps of Vie”. All sizes are available from stock. 


Complete engineering details are available in 
Bulletin CD-323. It’s free for the asking. 


Daive GEARS — 


Tool Company 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 E. MeNichols Rood © Detroit 12, Michigan 
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Brush Amplifiers and Oscillographs provide chart 
records of test data when tape recordings are 
“played back.” Brush Instruments, which are 
ruggedly built and portable, provide instantaneous 
high-speed recording on chart paper. 
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CAN THE PARACHUTE TAKE IT? 


Brush Instruments give the answers in writing 


This rocket-propelled test sled, developed by Cook 
Research Laboratories, a division of Cook Electric Co., 
Chicago, roars down the rails at Edwards Air Force Base 
at speeds up to 1500 miles an hour—then the parachute 
is opened. The resulting drag, oscillation, strain and 
many other factors are recorded on magnetic tape to help 
engineers develop more efficient parachute designs. 


Within minutes after each test firing, the magnetic tape 

is “played back” through Brush Amplifiers and Oscillographs, 
which immediately provide chart records of data. 

These instruments permit visual examination of test 
results on the spot, speeding the work of engineers. 


Versatile Brush Recording Instruments save testing time 
and simplify analysis in studies of stress, strain, 

force, torque, vibration and other mechanical or electrical 
variables. For help on your measurement problems call 
your nearby Brush representative, or write Brush 
Electronics Company, Dept. P-10, 3405 Perkins Avenue, 
Cleveland 14, Ohio. In Canada: A. C. Wickman, Ltd., Toronto. 


COMPANY 


formerly 
The Brush Development Ca 
Brush Electronics Company 
is an operating unit of 
Clevite Corporat: 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS © ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 


ULTRASONIC EQUIPMENT ion. 
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OPERATING INSURANCE INSPECTOR: 

ENGINEER: ‘All-welded construction 
— approved electronic 
> operating ond sofety de- PLANT 
in time ond mote- << vices « meet ASME SUPERINTENDENT: 
riols — more de- and Underwriters labor “Steam when yeu 
pendoble year- otories codes need it ond in the 
round operation f quantity you re- 

avire.” 


CONSULTING 
ENGINEER: 
“Exclusive boiler-burner 
design gives you high- 
est efficiency even with 
fluctuating loads, down 

to 30% of rating.” 


CONTRACTOR: 
large low. furnace 
design provides great- 
ly to instoll — 
“Compact, space vs tion in as little os 
saving design sim- Uses oi! or gos fuels 24 hours ofter de- 
plifies boiler room t which ore easier te livery.’ “It's NEW — Get The Facts On 
planning for sin- hondle, more efficient 
gle or multiple and lower in operat- The CB Boiler — Write Today’ 
wnits.”’ ing cost.” 


that’s why you profit most from Cleaver-Brooks self-contained boilers 


@ Top to bottom, inside and out, P get more money-saving 


features when you specify or buy Cleaver-Brooks self-contained 
boilers. You make an investment in quality that pays off in 
lowest net cost per pound of steam for processing or heating. 
YOU BENEFIT from more than 20 years of experience, working closely 
with men who have made it their business to be right about boilers. 
You profit from complete coordination throughout planning, installing, 
supervising and final operation. 
YOU BENEFIT from self-contained design and original four-pass con- 
struction. These Cleaver-Brooks engineered “firsts,” plus forced draft, 
5 sq. ft. of heating surface per boiler hp, and exclusive burners, all 
contribute to highest heat transfer. Guaranteed 80% thermal efficiency 
when firing with oil is the direct result! 
Whether you're planning a new steam plant or modernizing, make 
certain you get the complete Cleaver-Brooks story before you 
buy. See your Cleaver-Brooks representative. or write for catalog 
AD-100. Cleaver-Brooks Company, Dept. L-318,326 East Keefe 
Avenue, Milwaukee 12, Wisconsin, U.S.A. Cable Address CLEBRO , 
— Milwaukee — All Codes. One typical owner can count on yearly sav- 
ings ($15,000 fuel and $10,000 labor) from 
this battery of three 150 hp Cleaver-Brooks 


self-contained boilers. 


NOW — FIRST SIZES OF THE CB BOILER 
ARE MADE IN CANADA, TOO. 


ORIGINATORS OF THE SELF-CONTAINED BOILER e 
BOILERS... STEAM OR HOT WATER...FOR HEATING OR PROCESSING, IN SIZES FROM 15 TO 500 hp, 15 to 250 PSI. 
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GOOD FOR EVERY DAY 
AND SUNDAYS TOO! 


The Taylor TRANSAIRE* Differential 
AUTOMATIC PURGING OF SUSPENDED SOLIDS Pressure Transmitter (333RD) 


>To Condenser is simple and economical, 
yet exceptionally adaptable ! 


T’S inexpensive and easy to install—and to main- 

tain. Changes in product or seasonal demand 
cause no problems, due to quick, simple range 
change feature. No seal pots—follows flows quickly 
because of low volumetric displacement. This pneu- 
matic force-balance transmitter, designed to con- 
vert differential pressure into an equivalent 3 to 15 
psi output, can be used to measure flow of liquid, 


Problem: To obtain uninterrupted liquid level measure- steam or gas; liquid level or specific gravity. Pres- 


ment and control where solids in suspension could settle 
out, plugging lead lines and causing errors in measure- sure rating is 1500 psi, and it’s available in any 


ment. desired range from 20” to 800” of water. 


Solution: Dual taps provide for complete flushing of the P P 
333RD body as rel as the lead lines. Call your Taylor Field Engineer for details, or write for 


Evaporator 


0 Pp Transmitter 


Result: Consistently high accuracy. Flushing of manom- Bulletin 98097. Taylor Instrument Companies, Roch- 
eter and lead lines cuts maintenance to a minimum, ester, N. Y., or Toronto, Canada. 
Evaporator efficiency is kept at a uniformly high level. 
*Reg. U.S, Pat. ON. 
HIGH ACCURACY WITH VARYING VISCOSITIES REVERSING FLOWS AND VARYING VISCOSITY 


Quadrant Orifice \ 
) 

Taylor Calibrated 
Flow Element , 


3 
OP Transm 
OP Transmitter 


Problem: To get a high order of accuracy in measuring Problem: Flow control when there are changes in direc- 
viscous fluids without special calibration curves and fre- tion of flow and restrictions in the line are not desirable. 
quent changes in calibration due to troublesome varia- Solution: The use of the 333RD transmitter with Elbow 
tions in viscosity. Taps, as primary elements. Since there’s a tendency to 
Solution: Its low volumetric displacement makes the cavitation at the inside tap, the low volumetric displace- 
333RD transmitter ideally suited to capitalize on the im- ment of the 333RD makes it particularly suitable. 
provements made possible by the recently developed Result: Accurate measureinent, and consequently control, 
European type quadrant orifice. under very difficult conditions. y 


Result; Uninterrupted, accurate performance under diffi- 
cult and variable viscosity conditions. 


Taylor Luslrumenia MEAN ACCURACY FIRST 
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You will always get better results by putting 
a Steam Trap on each Steam Coil, Chest or Unit 


EXAMPLE 


Dryer Temperatures at 
Guelph Creamery, Guelph, Ontario. 


WITH GROUP TRAPPING 


(5 steam traps for 10 coils) 


WITH BLOW-THROUGH 


(no steam traps) 


250°F 


WITH ARMSTRONG 
UNIT TRAPPING 
(10 traps—one on each of 10 coils) 


One of the big advantages of Armstrong traps 
is LOW MAINTENANCE. Mechanisms 
in low and medium pressure traps identical 
in design, workmanship and materials to 
those in 900°F, 900 psig traps. 


@ The example at the upper left is simply one of thousands 
that bear out the benefits of “Armstrong Unit Trapping”. 


When you analyze it, the reason is quite obvious. No two 
steam coils, chests, chambers or machines will condense 
steam at exactly the same rate under operating conditions. 
There is a greater pressure drop in the units that condense 
the fastest. Steam will backflow through a common drain 
line from a higher pressure unit to a lower pressure unit. 
This blocks off flow of air and retards condensate flow 
from the lower pressure unit. On the other hand, if you 
separate each unit with its own trap, that can’t happen. 


You will always get higher temperatures and lower pro- 
duction costs with unit trapping. Ask your Armstrong 
Representative about it, or write: 


ARMSTRONG MACHINE WORKS 
894 Maple Street, Three Rivers, Michigan 


FREE—STEAM TRAP BOOK 
t 
If you don’t have a copy of the 44-page 


Armstrong Steam Trap Book, we'll be at 
glad to send you one. No obligation. 


STEAM TRAPS 
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"Looks like everything you said, Jim" 


“This is the spot | was telling you about, Ken. Good cover, 
good feed, lots of birds, not many hunters. Bill Brown and | 
got our limits here the other day. Boy, is he a terrific shot!" 
“He was telling me about it too, Jim, and it sure looks like 
everything you said. Bill stopped in yesterday with prints 
on those aluminum extrusions Wolverine is making for us. 
Their Tubemanship is even better than Bill's marksmanship. 
| was certainly impressed with those prints. Did you ever see 
that Alabama plant of theirs—in Decatur?” 


“No, but I've seen the pictures Bill has.” 


“They don't do it justice. When you see it for yourself you 
realize why it's called ‘the world's most modern tube mill’.” 
“It's close to your southern branch, isn't it?” 

“Less than 200 miles away. We do a lot of business with 
Bill. Not only in aluminum tube and shapes but in copper and 
copper-base alloy as well. For us dealing with Wolverine is 
like having two sources.” 

“Two sources. How do you mean?” 


“Well, their Detroit plant is also one of the finest and we 
often order our welded steel tube there for our eastern 


plant.” 
“Say, that must save a lot of ‘shopping around’.” 


“It does and in more ways than one. We like the completeness 
of Wolverine's facilities. We use a lot of tubing and they can 
meet our requirements. Sometimes we order plain tube; 
sometimes it's finned. Quite often we use their fabricated 
tubular parts.” 

“You know, Ken, Bill would get a real kick out of this. Here 
we are on his favorite hunting grounds talking about his 
favorite subjects— Wolverine and hunting.” 


“Terrific, isn't it. Let’s be sure to tell him. Just in case he 
asks we better have some of those ring-neck pheasants to 
tell him about, too.” 
e 

SURE AS SHOOTING: You can count on Wolverine Tube for 
the finest in copper, steel and aluminum tubing and extruded 
aluminum shapes. Write—right now—for your copy of the 
Wolverine Flow Chart. WOLVERINE TUBE, Division of Calumet 
& Hecla, Inc., 1483 Central Avenue, Detroit 9, Michigan. 


WOLVERINE TUBE 


Manufacturers of Quality Controlled Tubing 


and Extwded <Fluminum Shapes 


Wolverine Trufin available in Canada through the Unifin Tube Co., London, Ontario 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


ALABAMA. 


SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16. N.Y. 
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Screening 


TV tube 
manufacturer 
reports 

big saving 
after 
installing... 


Radio Valve of Toronto faces this problem. In making its 
TV tubes, large quantities of the purest water possible are 
needed. Obliged to use regular city water, Radio Valve's 
first job is to filter this water to make it sterile and free 
of minerals. Next, 2 or 3 gallons are introduced into each 
TV tube. A fluorescent powder is added, which is allowed 
to settle on the screen. After decanting the water, screens 
are checked for flaws. Obviously, impurities in the water 
mean flaws in the screen, and a loss of time and money. 

Since the installation of Grinnell-Saunders Diaphragm 
Valves, this user reports screening losses cut in half! Con- 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island ° 


pipe and tube fittings ° welding fittings 
Grinnell-Saunders diaphragm valves * pipe °* 
industrial supplies 


Loss Cut 


Grinnell-Saunders 
Diaphragm Valves 


ie. engineered pipe hangers and supports 
prefabricated piping 
Grinnell automatic sprinkler fire protection systems ° 


tamination of the purified water is eliminated, because the 
water passing through the valve is completely isolated from 
the valve mechanism. Of the Grinnell valves in this serv- 
ice, approximately 90% are stainless steel. 

With the Grinnell-Saunders valve, the flexible diaphragm 
lifts high for streamline flow, in either direction; closure 
is positive against pressure or vacuum. There are no packing 
glands to demand attention; no metal-to-metal seats to be- 
come damaged or wire-drawn; no refacing or reseating. 
Body, lining and diaphragm materials are available to meet 
different service conditions. Write for full details. 


open croseo 


Coast-to-Coast Network of Branch Warehouses and Distributors 


*  Thermolier unit heaters valves 
© plumbing and heating specialties * water works supplies 
Amco air conditioning systems 
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Farrel speed reducers can be relied on for dependable operation where 
conditions of service are unusual and exacting. The ability to adapt 
these units to specific requirements results from design experience 

ined by successfully solving innumerable problems requiring free- 

m in gear judgment. 

To suit the application, the gears and pinions of Farrel re- 
ducers can be proportioned to meet specific load, speed and service 
conditions . . . input and output shafts can be varied in size, in material 
and in extension . . . housing dimensions can even be changed to meet 

lems in mounting. 

Farrel supplies these units in a wide range of ratios and capacities. 
Designs include single, double, and multiple reduction units, speed- 
—— units having two or more selective speeds, right angle drives, 
and drives to meet special requirements. Ask for Bulletin 449. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Akron, Detroit, Chicago, 
Portland (Oregon), Los Angeles, Salt Lake City, 
Tulsa, New Orleans 


@ 


© 


PRECISION GEARS have teeth generated 
by the famous Farrel-Sykes method— 
@ process that assures accuracy of 
tooth spacing, profile and helix angle. 


OVERSIZE SHAFTS are large for the pow- 
er to be transmitted, giving added 
stiffness against bending and torsion- 
al deflection under peak loading 
variations. 


HIGH CAPACITY ROLLER BEARINGS take 
radial and normal thrust loads, hold 
the shafts in precise alignment. 


CONTINUOUS SPLASH LUBRICATION reliably 


STURDY HOUSING holds rotating ele- 
ments in original alignment, preserves 
operating smoothness of the gearing. 
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Bo Waldes Truarc Rings Save Space and Time... 
| Simplify Assembly and Disassembly 


Potter’s New Digital Magnetic Tape Handler Solenoid Mount and Capstan Assembly 


/@ Miniature Truarc E-Rings on .040 diameter shaft and on 
4 continuously running capstans eliminate projecting bolts 
and screws. Rings permit rapid assembly and disassembly, 
fast replacement of worn rubber capstans. 


@ Prime requirements: fast starts, fast stops, fast tape 
speeds, great accuracy. Using Truarc rings, this new model 
starts and stops the tape within 5 milliseconds, has tape 
speeds up to 60 inches per second. 


Tension Shaft Assembly _-7~ 
¢ 


snap quickly into place, act as shoulders 
gs with a minimum of friction. Additional 
Truarc Rings are used as spacers on shafts, can be located 
accurately to extremely close tolerances. 


@ Truarc Standard Rings (Series 5100) hold the reel shaft 
assembly firmly in place and permit the use of quick-lock 
hubs so that the reel tapes can be changed in seconds as 
they are finished. 


ze 


Potter Instrument Company, Inc., of Great Neck, L.I., Ring designed to do a better, more economical job. 
uses 30 Waldes Truarc Retaining Rings in their new _—‘ Truarc Rings are precision engineered, quick and easy 
Model 902 High Speed Digital Magnetic Tape Handler. to assemble and disassemble. They save time and 
In addition to solving a variety of fastening problems, _increase operating efficiency. 
Truarc Rings facilitate the rapid acceleration and fast Find out what Waldes Truarc Retaining Rings can 
stopping needed in these machines. do for you, toward saving costs and improving your 
Wherever you use machined shoulders, bolts, snap product. Send your blueprints to Waldes Truarc 
rings, cotter pins, there’s a Waldes Truarc Retaining Engineers for individual attention without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


SEND FOR NEW CATALOG 


WALDES 
Waldes Kohinoor, inc., 47-16 Avstel Pi.,1.1.¢.1, 
Please send me the new Waldes Truarc Retaining 
— Name 
Title 
U REG U & PAT OFF | 
RETAINING RINGS 23 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | Business Address 
0.500.000: 8.006.000: 8.000008. 8.000.008, 6.000.900. 6.000.000, 5.000.008, | City ZONE. 
2.463.300, 2.403.303. 2467. 602. 2487 602 £4891 306 2.509 O81 AND OTHER PATENTS an ananand 


MeEcHANICAL ENGINEERING Ocroser, 1954 - 127 


1 
4 
- 
‘i 4 
/ Kom 
red 
Reel Shaft Assembly 
Ge 
4 


1. MEN AND WOMEN BOTH like nylon fabrics. Important key 
to producing successful nylon fabrics is the heat-setting proc- 
ess. Temperature-control must be accurate, and reliable yet 
adjustable. ‘‘National’’ Nylon Heat Setting Machines 
used by the leading textile mills ao THERMOSWITCH® 
units in the hea rollers ... get highest efficiency... 


greatest safety . . . most economical fuel consumption. 


3. THIS 1s 1. — the Fenwal THERMCSWITCH control is simple 
— compact shell contracts or expands instantly with tem- 
rature changes, opening or closing electrical contacts. Ad- 


ustable and highly resistant to shock and vibration. Fenwal 
THERMOSWITCH units are solving temperature problems and 
helping to improve the final p 


uct throughout all industry. 


4, SEND FOR THIS BROCHURE for complete explanation of the 
unique THERMCSWITCH unit. Also ask for more detailed, illus- 
trated discussions of the 
will be glad to help you solve your temperature control prob- 
lems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 510 Pleasant St., 
Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 
SENSITIVE... but only to heat 


2. BABY INCUBATOR MUST BE SAFE. Engineers who design 
Armstrong Baby Incubators say ‘Safety is a must where 
babies are concerned. That is why all our baby incubators 
are tested and approved by Underwriters Laboratories. That 
is why we use only Fenwal THERMOSWITCH units to control 
all-important temperature and humidity. Inspection reports 
on more than 22,000 THERMOSWITCH units show a remarkable 
picture of consistent reliability.” 


THERMOSWitcy 
Moti- Purpose 


roblems above. Fenwal engineers 
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With today’s operating conditions already approaching 
the limits of available power piping materials, the neces- 
sity for expert fabricating techniques cannot be over- 
stressed. And it is here that the K-Weld* process, 
Kellogg’s unique welding method, has already played 
an important part. 

For example, K-Weld was used throughout—both in 
the shop and in the field—for the welding of austenitic 
stainless steam piping for service at 1100°F and 2350 

ig on two 14 "600 Kw units in Kearny Station of 
Public Service Electric and Gas Co. of New Jersey. 
It is also being employed in the critical piping for a 
similar unit at the Company’s Burlington Station. 

Main advantage of this new welding process lies in 
the fact that it assures complete penetration without back- 
ing rings. Their elimination precludes the puene of 
crack propagation at the weld root which would produce 
ultimate frifure as a result of severe operating conditions. 

An additional advantage is the elimination of the 
possibility of the backing ring breaking off and damag- 


FABRICATED PRODU SION 


225 


*Trade-mark of the M. W. Kellogg Company. 


ing the order! 


View of inside of pipe, showing root bead. Note the highly uniform, crack-free surface obtained through use of K-Weld method. 


ing equipment. Furthermore the lack of a ring materi- 
ally reduces turbulence in pipes. 

The K-Weld process—developed in Kellogg’s Weld- 
ing and Welding Practices Group—entails the use of 
inert-gas are welding of the first pass with inert-gas 
under controlled pressure on the inside of the piping. It 
permits an average welder qualified for inert-gas arc 
welding to obtain excellent results either in the field or 
in the shop. The K-Weld technique may be used on all 
power piping materials, 

Fundamental development work leading to advances 
in the art of fabrication is an important part of Kel- 
logg’s basic stock in trade. Many power station de- 
signers and utility companies also say it’s one basic 
reason why they time and again specify Kellogg when 
critical power piping is the order. 


New Power Piping Booklet Published... Send for descriptive 
literature about Kellogg’s extensive facilities for assur- 
ing the highest quality workmanship. A section of the 
booklet is devoted to detailed coverage of the K-Weld 
process. 


OTHER FABRICATED PRODUCTS include: Pressure Vessels . . . Vacuum 
Vessels .. . Fractionating Columns... Drums and Shells... Heat Exchangers . . . Process Piping 
.. . Bends and Headers . . . Forged and Welded Fittings 
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Assure CLEANER BOILERS LOWER 


The lance tube of the Diamond Model IK Long Retracting Blower 
is propelled into the furnace by the carriage wich is driven 

@ rugged pinion gear that engages a heavy rack. Gearing wi 
stali lance in event of motor failure during blowing. This is the 
ultimate in safety and reliability. 

Other reasons for the superior performance of the Model IK 
ore: (1) single motor drive (ane motor simultaneously propels 
the carriage and rotates the lance); (2) mechanically operated 
poppet vaive provides simple, positive and accurate control of 

lowing medium (air or steam); (3) integrai adjustable pressure 
control for maximum blowing economy. Write for Bulletin 1000AK 
for additional information. 

Diamond Blowers provide better boiler cleaning at lower cast 
... that Is why they ore used and proferred by the great 
majority of steam power plants, both large and small. 


DIAMOND POWER SPHCIALTY CORPORATION SPECIALTY LIMITED 
LANCASTER, GHIO WINDSOR, ONTARIG 


(At right) Diamond Model IK Leng 
Trove! Retrecting Bi»wer with single 
clr meter “ive, Single electric moter — 
drive ole uvedieble. 
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IRE FORMS 
SPRINGS 
METAL STAMPINGS 


Rely on 
DUDEK & BOCK 


ings a tampings that are 
with- 
» stand stresses . . . perform under 
the most trying conditions. Rely 

| on our free designing service. Our 
”“ EXPERT ENG NEERS will pro- 
,, duce designs that meet your exact 
~ needs—and save you MONEY! 


pEEDY DELIVERY 


WRITE— WIRE or PHONE 
Estimates and Delivery Dotes 


for 
DUDEK « BOCK 
Dione: SPRING MFG. CO. 
HAymarket 1-1880 2100 W. Fulton, Chicago 12, Ilinois 


a Classified in 
MECHANICAL ENGINEERING 


for quick results 


REPRESENTATIVES AVAILABLE REPRESENTATION WANTED 
BUSINESS OPPORTUNITIES MANUFACTURING FACILITIES 
EQUIPMENT FOR SALE or WANTED PATENT ATTORNEYS 
HELP WANTED POSITIONS WANTED 
EMPLOYMENT AGENCIES AND SERVICE BUREAUS 


If you desire capital or have it to invest; 
if you have a patent for sale or development; 
if you have on hand used machinery for dis- 

, or if you want such equipment; if you 
ave copies of publications, or a set of draw- 
ing instruments to dispose of; if you need 
help or want a position, in fact anything to 
be offered that somebody else may want, or 
anything wanted that somebody else may 
have—use a classified advertisement in the 
Opporiunities Section. 


in MECHANICAL 

$1.70 « line, $1.35 « 
to the line everage. 

Insertion 


What’s YOUR Heating or Air 
Conditioning Control 


| Problem? 


... with their 60 years of experience installing pneu- 
matic systems of temperature and humidity control in 
all types of important buildings are well qualified to 
help you obtain the greatest return from an investment 


in — ACCURATE UNIFORM CONTROL 


in all types of heated or air conditioned spaces—offices, 

factories, process rooms, processes, research and test lab- 

oratories, packaging or storage rooms. You can gain... 
Increased Efficiency and Output 
of Workers by keeping each room 
or department at its proper temp- 
erature. 


Cuts Heating Costs up to 25%— 
23% fuel savings reported by E. 
R. Squibb & Sons. With coday’s 
higher fuel costs bigger savings 
than ever before are possible with 
Powers control. It eliminates fuel 
wasted by OVER-heating with 
manual operation. 
Some Prominent Users Precision Control for Processes— 
Contech Wherever product uniformity and 
ee quality are dependent upon 
Chrysler Corp. precise temperature and humidity 
Esso Research Center regulation use Powers control- 
Sears Roebuck & Co. ling, indicating or recording 
Bendix Aviation Corp. instruments. 
Goodrich Tire & Rubber Co. 
Kedek a, Phone or Write Powers Nearest 
Pepperell Mfg. Co. Office for aid in selecting the type 
Armour & Co. * Swift & Co. of automatic control that will give 
best results for your requirements. 
There’s no obligation. Powers con- 
. S. Capitol Bidg. 
trol systems can be installed in 


M.LT. and Harvard Univ. 
N. Y. Stock Exchange existing as well as new buildings. 


(299) 
THE POWERS REGULATOR CO. 
Skokie, Ill. ¢ Offices in Over 50 Cities, see your phone book. 
OVER 60 YEARS OF TEMPERATURE AND HUMIDITY CONTROL 
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VIBRATORY EQUIPMENT 
by SYV7ROVV 


A Fundamental Part 
Of Automatic Production 


Electromagnetic drive—positive fin- 
ger-tip contro! of operating speeds 
and complete absence of mechanical 
wearing parts, such as belts, cams, 
pulleys, etc., make Syntron Vibratory 
Equipment exceptionally well sited 
for incorporation into automatic or 


BIN VIBRATORS 


VIBRATORY FEEDERS 


SYNTRON COMPANY 


Homer City, Penna. 


498 Lexington Avenue 


FLEXIBLE COUPLINGS 


When you install Lovejoy Flexible Couplings 
you get more than just long-lasting smooth 
power transmission. You get maximum pro- 
tection agsinst surge, backlash and starting 
torque. You get reduced down-time and less 
maintenance, since cushions can be changed 
without shutdown and Lovejoy Flexible 
Couplings never require lubrication. 


Accurately machined bodies and jaws and 
cushioning materials engineered to the load 
conditions are combined in a compactly de- 
signed coupling to keep your machinery run- 
ning better . . . longer. 


TYPES AND 
SIZES FOR ALL 
APPLICATIONS 


Send for complete 
catalog... 
Contains full technical 
data and handy selec- 
tor charts for your con- 
venience. Yours with- 
out 


LOVEJOY FLEXIBLE COUPLING CO. 


4832 West Lake St. Chicago 44, Ill. 
Also Mirs, of Universal Joints, Variable Speed Pulleys and Transmissions 
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achinery with 
|e 
cirewit printer in auto- 
electronic equipment. 
semi-automatic production systems. 
Pate feed onal outs of PARTS FEE s 
any or materiel—single 
hen ow the mow stubborn — ay. 
end. chutes, Eliminate arching and 
+ 
Vibratory Feeders that handle most = 
bulk materials from fine powders to > he il) 
coane heavy lumps—et 
retes—to conveyor alts, “bell / 
mixers, ete, 
| 
data or inquire tee 
‘ | 
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2.NO0 GHOSTING — Erase some of the 
Redraw and erase several of them time and 


Crease Then 
uctions. 
To prove it’sbest, Clearprints amazin fox 19 yoare 
Clearprint test light 
are not now, please 
ue test on the paper you 


SPECIFY: No. 1000H CLEARPRINT—The Universally Accepted Tracing Paper. ; 
No. 1025 PAPERCLOTH—The Paper with Cloth Durability. BUR a 
Clearprint is available in widths from 24” to 54”. one AL PAPER 
Ask for samples from your dealer, or write: 4 ay, 
1482 SIXTY-SEVENTH STREET - EMERYVILLE, CALIFORNIA 


ENGINEERING OPPORTUNITIES 
IN LONG RANGE 
GUIDED MISSILE PROGRAM 


ANALYSIS & DEVELOPMENT 
OF POWER PLANT SYSTEMS 


Motorized or | Challenging problems in:— 
PNEUMATIC SYSTEMS 


Hand Operated |jj FUEL SYSTEMS 
Engineering skill at its highest! COM- a PRESSURIZATION SYSTEMS 
con | COOLING SYSTEMS 

| PROPELLANT SYSTEMS 


instrument. 

7 different gauges available—all in- 
terchangeable! Capacities from 250 up ROCKET ENGINE INSTALLATIONS 
to 10,000 Ibs. Dillon Universal Tester Be 
| | Recent graduate with BS or MS Degrees in M.E., 
with Provihg Ring certified by A.E., and Chem. Engr., and experienced engineers 
Has maximum hand, self- i te: ae namics and/or heat transfer are invited to forward 
aligning grips, ball bearings, = resume to: 

priced tester! Write for illus- 

Tensile Strength Computer. ; ng neering ersonne 


W.C.DILON & CO,, inc. NORTH AMERICAN AVIATION, INC. 


14620¥ KESWICK ST., VAN NUYS WRITE FOR LITERATURE AND FREE 12214 Lakewood Boulevard 
of Los Angeles) TENSILE STRENGTH COMPUTER. Downey, California 
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RUGGED INDUSTRIAL HEATERS 


CAPACITY FROM 300,000 te 7,500,000 8.T.U. per hour 


Mazimem four 
= 


induced 


Easy sccenibility to 


DIRECT FIRED HEATERS 
Ges, Oil, Coal or Oval Gas and Oil 


ARTHUR A. OLSON & COMPANY 
“BROAD STREET, CANFIELD, OHIO 


Engineered to deliver maximum torque — 

with minimum size —ROCKFORD Send for This 
CLUTCHES provide abundant brawn, with- 
out unnecessary bulk. Spring-loaded and installations of 
over-center, single or double-plate, or = 


multiple-dise types fit compactly into and POWER TAKE- 
product designs. If your project calls for a doa 
drive that must fit neatly into limited space, j, Furnishes cae 
consult ROCKFORD clutch engineers — 
while your size problem still is on the complete speci 


drawing board. 


ROCKFORD CLUTCH DIVISION 


Cighteenth Avenue, Rockford, iilinels 


ROCKFORD 
CLUTCHES 


TRACING CLOTH 


Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth. 

With the background of decades of 
experience, its makers have pioneered 
in modern improvements to maintain 
Imperial as the finest tracing cloth made. 
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September, 1954 CARD INDEX Vol. 76, No. 9 


Titanium Technology in Mid-1954. H. T. Clark, J. P. Catlin, and 
716 


How to Manage Personnel, Samuel Storchheim. .. . 
Future Industrial Turbine and Its Application, H. Steen-Johnsen 727 
Present Status of Cavitation Research, Robert T. Knapp...... 731 
Manufacturing Methods of Power-Transmission Gears and — 
Influence on Design Considerations, Dietrich W. Botstiber. . 735 
Bearings, Lubricants, and Lubrication. 
Briefing the Record. 


ASME Technical Digest....... . 762 
Contents of ASME Transactions. F 


ASME Boiler Code... . 


POCKET SIZE TECHNICAL 


LEFA 


DATA BOOKS $125 EACH 


Printed on loose leaf, six bond paper, each book 
tin, 


contains about 140 echnical data, condensed, 
accurate and ementtel O20 <A the student, engineer, technical worker 
and business man. 


Metals T Analytic 
Heating Gen'! Chemistry Kloten Chemistry 
Hum inf. Concrete  Hydreulics H 
Electrician's Date Building Const. yin: 
Builder's Date Redio Mech Drawing Pwr. Trans. ‘y 
Lumber Dete Television & FM A 
Alt Conditioning Electricity, A sts Date & Charts 


ty lor FREE Catalog, over 2000 listings. See for yourself how hel. 
ful LEFAX gen Se fo g00. Send $1.25 for each book, or $6 for any 


books listed above, to 
LEFAX Dept. ME-5 Philadelphia 7, Pa. 


134 - Ocrosgr, 1954 


MECHANICAL ENGINEERING 


mperia 
: @ Flexibility {>r special | 
| DESIGN 
COMPACT 
4 
Genera! ih. jecticity, DC Piping Dete 
Chemical Tables M 
| 
| 


REMARKS The success 


(or failure) of that new 
tubing application hinges 


largely on the tubing you 
specify. Why not tip the 


scales in your favor by 
using strong, lightweight 
Bundyweld, the only tubing 
double-walled from a single 
metal strip. Added bonuses: 
Bundy's expert engineering 
assistance, unexcelled 
fabrication facilities. 


WRITE for catalog 


or for help in developing 
your tubing idea. 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


WHY BUNDYWELD 


continuously rolled 
twice around later- 
ally into a tube of 
uniform thickness, 


Bundyweld starts 

* @s a single strip 
of copper-coated 
steel. Then it's... 


Bundyweld, Jouble- 
walled and brarad 
through 360° of wail 
contact. 


BUNDYWELD TUBING. 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tuding Distrib and Repr Conas Stool 117 Wa 
2, Fenn.: Peirson-Deakins Co., 824 Chattanooge Bank Bidg. Chicago 32, Ill: Lopham- 
inc. Post Office Box 476 Les ) 58, Calif.: Tubesales, 5400 Alcoa Ave. 
Metals Co, itd. 3100 19th $1. Seattle 4, Wash. Eagie Metals Co., 4755 First Ave., South 
nickel and Monel tubing 


ton St. @ Cambr 
3333 Ww. joce © Elizabeth, New Jersey: A. 8. Murray Co, 
Colifs 


Rutan & Co, 1717 


Toronto 
are sold by distributors of nickel and nickel alloys in principal cities. 


High endurance limit 

Extra-strong 

Shock-resistant 

Ductile Uniform 1.D., 


42, Mass: Austin-Hastings Co., inc., 226 Binney St. 


Sansom St. a San Francisco 10, 
Canada: Alioy Metal Soles, 181 Fleet St, E. 
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PUSH RODS FOR 
CAR=TRUCK ENGINES ae a 

FRAME 
FOR IRONING BOARD 

1S BETTER TUBING 


Another Application 


for VARIA’ moror SPEED CONTROLS 


The Hot Stretching Machine masfufactured by Consider some of the advantages and conven- 
the W. M. Steele Co. of Worcester, Massachusetts, iences only this Variac Motor Control can give you. 
must be started slowly and evenly. This is essential It permits operation at an infinite selection of 
to the proper stretching and&moothing of nylon speeds from zero to rated — instant starting, stopping 

hich pulsating torque makes for smooth control, eliminates 
which would break or we@ken the yarn. excessive motor heating — has no electron tubes — is 

These stringent requirements led this concern extremely rugged — the Variac Motor Speed Control 
to specify the Varia otor Speed Control for this plugs into ordinary a-c lines yet provides all the ad- 
vantages accruing from operation of d-c motors — 
job... . just as sognany others have done when in installation is simple — long life with greatly reduced 
need of a superigr motor i= maintenance — low cost. 


Variac Motor Speed Controls are available in 
a wide variety of sizes from 45 hp to 1's hp. 
Prices are from $75 to $495. Where a manufacturer 


speed control 


if wishes to combine this control with his equipment 
; in his own cabinet, the basic elements can be pro- 
vided as a sub-assembly at considerable reduction in 
cost. 

/ Write for More Information 
Type 1703-A . . $97.50 

( 1121/6 bp 
Type 1702-A.. $245 


Right-hand feed-in rollers are located be- 
fore the heating element in which the stretching 
is accomplished, and are of smaller diameter than the 
left-hand take-up pair. By accurately controlling the ratio’ 
of the two roller diameters, the exact amount of nylon ~“ 
stretching is predetermined. For smooth control of these © 
roller speeds, the W. M. Steele Company found the Variac 
Meter Speed Control the brst for their purposes. 


1/2—3/4 tp 


ENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. 


90 West Street NEW YORK 6 


8055 13th St., Silver Spring, Md. WASHINGTON, D.C. 
Type 1704-A . . $470 920 S. Michigan Avenue CHICAGO $ 
hp 1000 N. Seward Street LOS ANGELES 38 
Type 1705-A . . $495 
Type 1700-8. . $170 
o Type 1702-M. . $350 1/4—-1/3 hp 


1/2--3/4 tp 
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Representatives— Sales 
Business for Sale 
Partnership—Capital 
Manufacturing Facilities 


OPPORTUNITIES 


Positions Open—Positions 
Wanted—-Equipment, Material, 
Patents, Books, Instruments, 
ete. Wanted and For Sale 


Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering.” 29 West 39th St., New York 18, N. Y. 


POSITIONS OPEN 


ne AT Classified Advertisements under this head- 
ing in MECHANICAL ENGINEERING are 

inserted at the rate of $1.70 4 line. $1.35 

a line to members of Seven words to the line 
average. box number address counts as one line. 
Minimum insertion charge, 5 line basis. Displey Adver- 


MECHANICAL ENGINEER 


Combustion studies on burner fuels. 
Excellent opportunity. Major petrol- 
cum company. Metropolitan New 
ork, 


Address CA-4777, % “Mechanical Engineering.” 


t ts carried in 9 e column units of multiples of one 
inch at flat rate of $28 per inch per insertion. 

must reach us not leter than the 10th of the m 
preceding date of publication. 


MECHANICAL ENGINEERS 


New Research and Development 
plans and promotions have created 
Openings for several engineers. 
Most openings are for engineers 
with less than five years’ experience. 
Call or write 


BORG-WARNER CENTRAL 
RESEARCH LABORATORY 


BORG-WARNER CORPORATION 
706 South 25th Avenue 
Bellwood, IIlinois 
Telephone: Linden 4-0393 


CHIEF ENGINEER 

A mature engineer with administrative 
ability and a broad practical back- 
ground of experience in construction, 
plant design, mechanics and cost esti- 
mation, to assume change of Engineer- 
ing Department. Experience in flota- 
tion and non-metallic minerals bene- 
fication is desirable. The scope of the 
work covers producing mines and plants 
in the western and southern states. 


Please address replies to: 


PERSONNEL MANAGER 
BAROID SALES 
NATIONAL LEAD COMPANY 


P. O. BOX 1675 HOUSTON, TEXAS 


TOOL ENGINEER 


To work closely with Manager 
of Engineering on design of 
dies, patterns, jigs and fixtures 
and development of outside 
sources. 


Must have at least 5 years’ 
aerodynamic experience with 
turbine blades and vanes. 


Permanent position with pro- 
gressive, expanding firm. 
Include in your resumé full de- 
tails, experience, education and 
rsonal history. por / will 
treated in strict confidence. 
Address CA-4811, % “Mechanical Engineering.” 


A CAREER 
OPPORTUNITY 
with 

DUPONT @ 
for an experienced 
POWER 


A unique career opportunity is now available 
to a graduate mechanical engineer (BS or MS) 
in our Engineering Department. The applicant 
must have 8 to 10 years of practical power ex- 
perience, including operation and maintenance 
of industrial steam power plant facilities and 
equipment testing. Some experience in steam 
plant design and construction is desirable. 


The successful applicant will assist in specifica- 
tion of power equipment and in selection of new 
facilities, and will make economic evaluations 
and involved heat balances for complicated 
power systems. 


Duties will include determination of causes of 
equipment malfunctioning anc, developmert of 
recommendations for correcticns. 


Please send complete resume © 
including detatls of 
education and expertence to: 
Mr. J. C. Costello, Jr. 
Personnel Section 
Engineering Department ~~ 


E. |. du Pont de Nemours & Co., Inc. 
Wilmington 98, Delaware 


Valve Design Engineer 
WANTED 


Experienced in design of medium and large 
sized valves primarily for water service. Pre- 
fer engineer 30 to 40 years of age. Must be 
capable of directing design—also willing 
to travel for on-location assistance of sales 
This position is with a fast- 
growing New England company. Send com- 
plete resume and salary requirements. Ad- 
dress CA-4819, care of “Mechanical Engi- 


personnel. 


neering.” 


It will pay you to read the announcements on these pages for an oppor- 
tunity that you may be looking for or one that may be of interest to you. 
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RESPONSIBLE 
POSITIONS 
FOR 
ENGINEERS 
PHYSICISTS 


SERVOMECHANISM AND CONTROL DEVICES 


Applicants must have Bachelor, Masters 
or Ph.D. degrees and a minimum of two 
years’ experience in experimental 
research, design and development of 
control equipment and instruments. 


Positions are of immediate and permanent 
importance to our operations. Southwestern 


location in medium sized community. 
Excellent employee benefits. Reply by 
letter giving age, experience and other 
qualifications. 


Employee Relations Manager 
Research and Development Department 


PHILLIPS PETROLEUM COMPANY 
Bartlesville, 


‘ENGINEERING 


ELECTRONICS 
OYNAMICS 
AERODYNAMICS 
THERMODYNAMICS 


Guided Missiles 


ny 
Employment Dept. 

1675 West 5th St 
“P.O. Box 1011, Pomona, Calif. 


CONVATER 
A DIVISION OF 
GENERAL DYNAMICS 
(POMONA) 


RESEARCH and DEVELOPMENT 
ENGINEERS 


The Engineering Division of Chrysler Corporation has exciting opportunities in 
Detroit for talented engineers in the following categories: 


AUTOMOTIVE GAS TURBINE 


Mechanical or aero engineers needed for research and development in this 
promising automotive field where Chrysler stands again on top! 


ADVANCED AUTOMOTIVE CHASSIS DESIGN 


Mechanical engineers with creative ability on future automotive products, 
particularly in the field of suspension, accessory drives, and braking. 


AUTOMOTIVE TECHNICAL WRITERS 


Engineers with creative ability, imagination and a sound background of 
engineering fundamentals needed to compile and write illustrated articles 
on technical and semi-technical automotive subjects for executives, sales, 


advertising and service groups. 


HEAVY ORDNANCE VEHICLE DEVELOPMENT 


Field service representatives and engineers in design and development with 


experience on ordnance products. 


Address replies to: Chrysler Corporation 
Engineering Division 
Attn: L. C. Bettega 
P. O. Box 1118 
Detroit 31, Michigan 


EDITOR 
Man with EE, ME or ChE de- 
gree. Minimum four years’ 
technical editing and super- 
vision of national technical 
trade or association publica- 
tion. Qualified for top-flight 
interviews with engineering 
executives. Noage limit. Per- 
manent. Western Penna. Good 
salary. Confidential complete 
resume to 

CA-4829, % “Mechanical Eagineering.”” 


WORKS ENGINEER 


Graduate Mechanical or Chemical 
Engineer with at least ten years’ ex- 
perience in heavy chemical indus- 
try. Large chemical metallurgical 
operation, foreign location. To 
direct all engineering and main- 
tenance functions. Will report di- 
rectly to plant manager. 

In, applying give details of educa- 
tion and experience, as well as 
salary expected. 


Address CA-4822, % “Mechanical Engineering.” 


Use a CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 
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Five Pages of “OPPORTUNITIES” This Month... 137-141 


POWER PLANT ENGINEER 


Power Plant Engineer, BS 
CME). Not over 45 years of 
age. Must have supervisory 
experience in operations and 
maintenance of boiler house 
and engine room. Experience 
with direct fired powdered fuel 
system and high pressure (1000 
Ib.) boiler operations highly 
desirable. Medium sized chem- 
ical company located in Michi- 
gan. Excellent employee bene- 
fit program. Please submit 
complete resume. 


Address CA-4823, % “Mechanical Engineering.” 


DESIGN 
ENGINEER 


To design machinery and ap- 
paratus, consult on fabrication, 
and develop ideas presented by 
chemists and chemical engi- 
neers, is needed in our Research 
and Development Department. 
If you have a B.S. Degree in 
Mechanical Engineering and 
at least five years’ experience 
in equipment and process de- 
sign, send resume stating quali- 
fications and salary require- 
ments. 


Address CA-4818, % “Mechanical Engineering.” 


control engineers 


A further expansion of Honeywell’s Aeronautical Division has created the follow- 


ing unusual opportunities. 


If you are interested in a permanent position with 


America’s largest control manufacturer, consider these challenging opportunities 


now available at top salaries. 


MECHANICAL DESIGN ENGINEER—GYROS 


New positions open in the design of 
mechanical components of gyros, ac- 
celerometers, synchros and other related 
devices. Requires minimum of 5 
years’ experience in mechanical design. 


HYDRAULICS DESIGN ENGINEER 


New opportunity in design of hydraulic 
components and systems involving 
servos, valves, actuators for automatic 
flight controls. Requires engineering 
degree or equivalent and 5 years’ 
design experience. 


RESEARCH ENGINEER — GYROS 
Unusual new position open in Research 


Department for engineer to work on 
extremely low friction, low error and 


Honeywell 
Fiat Couttols. 


high precision multi axis gyro plat- 
forms. Position requires a Mechanical 
Engineer or Physicist with experience 
or advanced training in machine design, 
gyro principles and analytical mathe- 
matics. 


METHODS ENGINEER — GYROS 


New position open as methods engi- 
neer working primarily on the assembly 
of precision gyros and other small 
devices. College degree or equivalent 
desirable plus 5 years’ experience in 
similar or related work. 


If you are interested in any of these 
well paid positions located in Honey- 
well’s new Aeronautical Plant in 
Minneapolis, send your resumes to: 


> 


J. Arthur Johnson 
Director of Engineering Placement 
Dept. ME-10 


Minneapolis-Honeywell 
Regulator Co. 


Minneapolis 8, Minnesota 


MECHANICAL ENGINEERING 


MECHANICAL ENGINEE 
Junior and Senior Engi peri din 
the and develop t of automati 
machinery wanted for a Florida location. 

‘ew air Ain. A gi g 


Address CA-4804, % “Mechanical Engineering” 


Basic Research 
Opportunities 


We are expanding our basic research by 
creating a new department to study the 
surface physics and chemistry of rubbing 
solids. 


This will be long term research, divorced 
from immediate development problems, 
with excellent opportunites for advance- 
ment. Employees are covered by group 
life and health insurance, contributory 
pension plan. 


Applicants should be 25-40 years of age, 
should have had research experience, 
preferably in industry, at least equivalent 
to that required for a Ph.D. degree, and 
have demonstrated independence and 
initiative. 

nings are available for applicants 
having the following training: 


Mechanical Engineer 
eferably with training in hydro- 
lubrication theory. 


Physical Chemist 


with strong physics minor, or 


Physicist 


with strong chemistry minor, preferably 
with training in surface study techniques, 
for basic wear studies. 


A. GENTRY 
Personnel Manager 


Brush 
Laboratories Company 


Division of 


Clevite Corporation 
540 East 105th $t., Cleveland 8, Ohio 


Additional Opportunities 
are offered in the 
display advertisements— 
on pages 46, 61, 62, 64, 
66, 68, 72, 73, 133 


| 


| 
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Five Pages of ‘‘OPPORTUNITIES’’ 


An engineer qualified to design, make shop 


drawings and bills of material for water 
treatment plants. Location, Ames, Iowa. 


SALES ENGINEER 


We have excellent opportunity for gradu- 
ate mechanical engineer under 30 with 
power plant experience who is interested 
in getting into sales engineering. Applica- 
tions will be treated with strictest confi- 
dence. 


STOCK EQUIPMENT COMPANY 
Cleveland 15, 


Manufacturers of S-E-Co. Coal Valves, 
Seales and CONICAL Distributors. 


$4,800.00. State experience in first 


reply. 
GENERAL FILTER COMPANY 


DESIGN ENGINEER 
Capable of doing Stress Analysis 


for Heavy Industrial Machinery. MECHANICAL ENGINEER—College graduate with at least 10 

Submit Resume stating Age, Educa- years’ active experience ia cleceric public wsilicy power plane de- 

tion, Previous Experience and Sal- opportunity for right man. Address: P.O. Box #330, Hartford 


15, Connecticut. 


CHIEF ENGINEER—for Eastern steel fabrication plant. Must 


ary Requirements. 


THE PUSEY AND JONES CORPORATION be experienced in design, steel plate tabrication, ASME codes 

and complete operation of enginecring department. Please give 

Front and Popiar Streets full details with salary — in first letter. Address CA~ 
Wilmington, Delaware 4807, care of “Mechanical Engineering." 

DESIGN AND PRO) ENGINEERS—Major Earthmoving 

Attention Equipment Mfg. Co. has openings for Project Engineers and De- 

Industrial Relations Department signers. Permanent positions. Unusual advancement aod pro- 

fessional opportunities exist. Age 28 to 48. Transmission, 

train and related experience. Midwest. Address CA- 


power xperience 
4779, care of ‘Mechanical Engineering.” 


Are You One 
of Three Men 


we are seeking to fill these important 
openings? All are in the field of 


VIBRATION AND 

MECHANICAL METALLURGY 

These positions require men with a degree in 
either mechanical, metallurgical, aeronautical or 
electrical engineering, theoretical and applied 
mechanics, or physics. In addition— 


ONE POSITION REQUIRES .. . 
A man with formal education in vibration analysis 
with emphasis on theoretical approach. 


THE SECOND POSITION REQUIRES .. . 
A man with practical experience in solving vibra- 
tion problems either on rotating machinery or air- 
craft equipment. 


THE THIRD POSITION REQUIRES .. . 
Some knowledge of the study of fatigue of metals 
and fatigue testing techniques. Also familiarity 
with methods of experimental stress analysis. 
We are rapidly expanding our established line of 


JET AIRCRAFT EQUIPMENT 
including such items as starters, fuel controls, 
hydraulic pumps, cockpit cooling units, etc., in 
addition to our new 


TURBINE ENGINE PROPELLERS 

These positions offer excellent salary and job 
security as well as fine chance for 
45 Our program grows. Our new plent is ideally 
between Hartford, Conn., and 
Springheld, Mass. We help you to locate 6 home 
in either urben or rural areas and to pay moving 
expenses. 

All replies held in strict conlidence. Please send 
@ complete resume of your experience including 
salary requirements to Mr. A. J, Fehiber at 


HAMILTON STANDARD 


|, Sonn. 


MANAGER OF ENGINEERING—We are looking for a Man- 
ager of Engineering. He is a man educated as an engineer, whose 
experience for the past 15 years has been one of progress through 
the engineering departments of at least a medium-sized, consumer- 
processed-produce manufacturer. He should now be the chief 
engineer of such a manufacturer, earning at least $12,000 a year. 
A Figher present salary could be evidence of greater desirability 
The types of manufacturers in whose employ he will be found 
include chemical, drug, cosmetic, or food companies employing 
the most modern uction agen oe He will have been re- 
sponsible for all new construction and equipment, as well as other 
engineering functions, for this company for at least the past five 

ars. A record of real accomplishment, rather chan a potential 
ke accomplishment, is a requisite, In the position we want to 
Gill, he will have the wrtunity of earning $20,000 and up 
Headquarters will be ‘Middle Atlantic States” and “city” with 
@ minimum of travel. If you are interested and can initially meet 
the qualifications stated, please reply stating your present position, 
your education, a brief resume of your experience since colle, 
and full persona! statistics. You may be assured that your reply 
will be kepe mose coofidential. It is of utmost importance to us 
to keep it so, too, and any interview resulting from your reply 
must with chat understanding. Address CA-4831, care of 
“Mechanical Engineering.” 
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ENGINEERS—Strong technical required. Several 
open in experimental and design engincering, 


velopment ry ricago area. Address 

CA-4814, care of “Mechanical Engineering.” 
Kansas City. Missouri ving minimum of 15 years cao d | plane exp ce 
. Position entails wide range of enginecring work including opera- 
ton and maintenance of boilers, milling plant, sugar processing 


mpan ting ia . Good quarters furnis y - 
ATTRACTIVE CAREER APPOINTMENTS— pany. Salary not subject co U.S. income taes under laws 
ng complete details, stating age, marital military 
INCOME COMMENSURATE WITH mh roam technical training and salary requirements 
EXPERIENCE— Reply will be held confidential. Address CA-4817, care of " Me- 
COMPLETELY NEW LABORATORIES 
PROJECT ENGINEER—with creative aptitudes for paper ma- 
Qualified Electrica Mechanic chine -New England area. Applicant must 
I ond al be pow Mh a physicise who can readily y fundamental 
Engineers and Physicists needed in the laws of thermo-dynamics, heat transfer, fluid dynamics and ap- 
following flelds: plied mechanics to creative work. He must be able to think in 
terms of and perform simple ome = verifying a 
Instrument and Machine Design He will be expected to make design layouts specifications for 
Electromechanical Apperatus subsequent and manufacture. paper 
chine design or operatin ience is ¢ not essential. 
Automatic Control This is real opportunity young engineer who 
Heat Transfer graph with complete resume of educational and industrial back- 
Structural Analysis grounds incline present salary and salary expected. All 
Ordnance Development applications will ‘be acknowledged, and will be held in strict 
Applied ee confidence. Address CA-4809, care of “Mechanical Enginecr- 
Dynamics ing.” 
IF you would like to live and work in a MECHANICAL DESIGN ENGINEERS—For plane layout snd 
automatic machine design. itions cotail wide range i- 
progressive Heart-of-America neering wortt, some electrical. Experience paper or wal 
eseos board pl. desirable but not necessary. Reply giving complete 
and training. ities for advance- 
IF you would like to do both fundamental ment, Salary to start $$,000-$7,000 depending on age and experi- 
and applied research in a scientifically ence. Location south. Address CA-4771, care of “Mechanical 
minded atmosphere ..... Engineering.” 
sound technic PROJECT ENGINEER —Graduate—Development of Electrical 
Pyevhevee ‘ al background and Mechanical Device—Minimum § years’ experience. ELEC- 
and practical working knowledge gained TRICAL PROJECT ENGINEER—Graduate—Experience in 
in industry motor design, clectrical components and electrical appliance 
essential. Also required Project 
al not aecessary. S$ 
Midwest Research Institute tial. Eureka Williams Company, Bloomington, Illinois 
4049 Pennsylvania Avenue 
Kansas City, Missouri 


Use CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 


REPRESENTATION WANTED 


Well established manufacturer of Flexible Couplings looking for aggressive sales personnel for 
-~ territories in eastern and central United States, Canada, including New York City, Phila- 
delphia, Washington, Syracuse, Euffalo, St. Louis, Minneapolis, Montreal and Toronto. Prefer 
men with engineering sales experience presently handling related products in the field of power 
transmission equipment. Please write, giving background, experience and extent of territory and 
product lines you are presently handling. ‘All information will be in strictest confidence. 


Address CA-4805, care of “Mechanical Engineering.” 


Answers to bex number advertisements should be addressed to given box number, 


MECHANICAL ENGINEERING 


Engineer 
| 
Division of 
: United Aircraft Corp. 
v Evedley Field Roed 
indsor Locks 
I care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. 


“OPPORTUNITIES” Section This Month 


137-141 


POSITIONS WANTED 


PUMP ENGINEER- —48, PE, io design and 
of 


and rotary 
4833, care 


all type of applications. ition with 
pany in design or sales and pored omy Address 
‘Mechanical Engineering.” 


MECHANICAL ENGINEER—BSME, Registered in California 
(by examination). Age 33, married. 9 years’ diversified ¢x- 
perience in design, development, production and sales of farm, 
automotive and heavy machinery. Past 4 years as department 
head. Desire as works or Manager or 
executive engineer. to locate in S. F. Bay Area, others will 
be consi Address CA-4816, care of ‘Mechanical Engineer- 
ing. 


MECHANICAL ENGINEER—Research and Developme 
Supervisor, 30 years’ experience designing heavy and tight pea rpc 
automatic machinery, tools, machine tools, hydraulic and ¢ 
devices and intricate mechanisms, desires full or part time con- 
nection. T. Mueller, 34 Edgewood Ave., Kenmore 23, N. Y. 


HOIST ENGINEER—BSME, PE, experienced in the design and 
development of electric and band hoists trollies and cranes. 
Desires position in design and development. Address CA-4834, 
care of Mechanical Engineering.” 


ENGINEER- ~BSME, ASME, Age 32. Experienced construction, 

plant expansion and all phases _— engineering; product develop- 
ment; production methods and standards; practical machine shop 
experience. Desires job as chief or plant enginer, plant manager 
or assistant to ———_ tive. Desired salary $8900. Address 
CA-4825, care of hanical Engineering.” 

MECHANICAL ENGINEER~—-Age 41, BSME, MSME. years” 

diversified activities in automotive and aircraft production engi- 
aecring, tool engineering, process engineering, tool analysis and 
cool coordination as well as extensive metal cutting research and 
development exp. Desires position on a supervisory or staff level 

Residene—Mich. Location open. Address CA-4826, care of 

“‘Mechanical Engineering.” 


CHIEF PLANT ENGINEER—48, BSME, PE, experienced in 
heavy equipment, coaters, driers, calenders, embossers, machine 
tools, presses, roll formers, handling equipment, chemical equip- 
ment, a =p, mixers, plant layout, machine and — 
tural desi, ition with ive com 

warded. Address A-4835, care of 


METALLURGICAL ENGINEER—Seventeen years’ experience in 
production, research and supervision in ferrous metal processing 
and fabricating fields. Diversified ¢: nce in ordnance, missiles, 
and civilian production items. Ad CA-483%6, care of “'Me- 
chanical Engineering.” 


EXECUTIVE ENGINEER—M. E.—38, 16 years’ experience de- 
sign, ¢ ing, estimating, manage- 
ment, maintenance. 8 years’ executive position, strong ¢ 
background. Desires connection executive level consulting de- 
New York-Connecticut area pre- 
ferred. CA-4827, care of “Mechanical Engineering.” 


EMPLOYMENT AGENCIES 


AND SERVICE BUREAUS 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallurgists, E. G. Serowd, Member ASME 
President of Cleveland Engineering Agency Co., 2132 E. 9eh Se., 
Cleveland 15, Ohio, will help you positions or men 


ENGINEERS AND EXECUTIVES-—-This confidential service for 
outstanding men positions paying $5,000 to 
will develop pr with bh aniza- 
tions without risk to present position. For complete devel s, send 
rience record and expected salary range. Tomsett Associates, 

37 Frick Bldg., Pittsburgh 19, Pa. 


REPRESENTATIVES AVAILABLE 


SALES ENGINEER—BSME, member of ASME and Tau Beta Pi. 
W years of age, veteran, married. Would like a new uct that 
needs introducing or an ‘old product that needs a good push, De- 
sire exclusive territory on straight commission basis, or salary plus 
bonus. Good sales record, located in St. Louis at present. Ad- 
dress CA-4824, care of “Mechanical Engineering.” 


See Advertisements 
on Preceding Pages 


SALARIED POSITIONS $5,000 to an We offer 


the inal 
of highest ethical standards 


44 years). 
individualized co your al requirements, I 


covered, present position protected. Ask for 
R. W. BIXBY, INC. 
662 Brisbane Bidg. Buffalo 3, N. Y. 


SALARIED PERSONNEL $3,000—$25,000 

This confidential service, lished 1927, is geared to 

oceds of high grade men who seck a change of connec- 
tion under conditions, assuring, if employed, gn Fm 

present position. Send name and 

only for details. Personal 


JIRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 


| READ the CLASSIFIED ADVERTISEMENTS appearing in this section each month. 


OU need Air or Gas 


Air Conditioning Coal 

Aerati ng 

foiates Cupola Sewage Treating compressors 
Blowing Soot Blowing (AIR * GAS* AMMONIA) 


Chemical Processing 


Gas Exhausting Ventilating Peak performance, 
Metal Chip Reclaiming Spraying maximum ye 
Oil Refining Testing greater output, an 


Conveying Heat Treating 


MIEHLE- 


Match your job of blowing air or gas with time-proved, 
efficient M-D blowers. M-D blowers are positive dis- 


BLOWERS 


are your answer! 


Vacuum Systems 


DEXTER 


newest, com- 
pressors by 
the installa- 
tion of VOSS 
VALVES. 


placement type—save weight and space, prove more 


efficient, require little or no maintenance. On small 
jobs as well as large, our engineers will be glad to 
help you get the best in blowers. Write today. 


@ Capacities: 50-4000 cfm. @ Discharge pressures: 1-50 


or multiples thereof with 


psig.* 
single drive anangements. @ Vacuums to 25” hg.* 
“in single or multiple stages. 


MIEHLE-DEXTER SUPERCHARGER 


MECHANICAL ENGINEERING 


VOSS VALVES 


INSTALL 


peak performance 
| INTO YOUR 


lower power costs 
can be built into 
your oldest, and 
of course your 


J. H.H. VOSS Co., 


785 Eos! 144th New York 54, N. 


VOSS VALVE ADVANTAGES: 


Quiet, vibrotion-free 
operation M 20 to 60% more 
valve area less power 
consumption minimum 
pressure loss normal 
discharge temperature 

lower operating costs 
utmost sofety 


Our detailed proposal for increasing 
the efficiency of your compressor will 
be sent you without obligation. 

Send us the name, bore, stroke, and 
speed of your machine. © 


VALVES 


66 PAT OFF 
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RATES Inch Cord 
inserted at ¢ rate of $20.00 
each , $15. 


Manufacturers 
Equipment 
Not Included 


GEORGE H. KENDALL 
Mechanical Engineers 


— Seudies: Process of Product Op 
— of a 


Existing Products for Greater Profit 


— Machiner 


NATIONAL WELD TESTING BUREAU 
Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


D. C. KENNARD & ASSOCIATES 


PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Plants 


PEACOCK CORPORATION 
Box 268, Westfield, N. J. Westfield 2-6258 


Shock and Vibration Consultants 


Research — Product — — — Desi 
tion — Data Aoalysis and 
lostrumentation — Trouble Shooting — Shock Moune- 
ing — Field and Laboratory Testing 


18 W. Monument Ave. 


2 East End Avenve ot 79th St., New York 21 


GILBERT ASSOCIATES, INC. huljian 


Consult Z. H. POLACHEK 


ENGINEERS » CONSTRUCTORS + CONSULTANTS 
POWER PLANT 


Reg. Patent Attorney 


1234 Broadway 
(at 31st St.) New York 1, N. Y. 
Phone LO-5-3088 


SPECIALISTS 
UTILITY INDUSTRIAL* CHEMICAL 


1200 N. Broad St., 


New York © Philadelphia ¢ Washington 


HARZA ENGINEERING COMPANY PETER F. LOFTUS CORPORATION 


SANDERSON & PORTER 
ENGINEERS & CONSTRUCTORS 


eering and Architectural 
onsultants and Designers 


First National Bank Bldg 
Pittsburgh 
Cable Address—"LOFTUS Pittsburgh" 


Hydroelectric and Dams 
Flood Control 
elopmen! 


San Francisco 


Model Building 


C. M. HATHAWAY 


Power Plants, Structures 
Transmission Systems 


SARGENT & LUNDY 


Working Models — Miniature 
Models— Prototypes— Cutoways 
Appearance Models — Mock-ups 


CONSULTING ENGINEER 
rin: Product De 
Designs, Laboratory wad Shop 
and Pilot Manufacturing 
1315 S, Clarkson Street Denver 10, Colorado 


MAST DEVELOPMENT CO 


, Chicago, Ill. 


JACKSON & MORELAND 


Engineers and Consultants 
Design and Supervision of of Construction 
Reports Examinations - Appraisals 


J. E. SIRRINE COMPANY 


announcement in this 


section will acquaint others 


M. W. KELLOGG 


STANLEY ENGINEERING ING COMPANY 


Piping System Design Analyses 
Unique piping system model tester as well 
with your specialized practice. 


Steam - Diesel - Hydro 
Design - wee - Test - Valuation 


as modern IBM card programming compu- 
ter available for low cost, accurate anal yses 
of most complex piping systems 


The M. W. Kellogg Company, 
225 Broadway, New York 7, N. Y. 


Muscatine, lowe 


The above consultants are available 
to work out solutions 
to your engineering and management problems. 
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air BLACK & VEATCH WELD TESTING 
CONSULTING ENGINEERS co Supervision 
Electricity—W eter—S Indust eign, Cost Problems. 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates Products & Process | Studies. 
‘ . O. Box 3 Est. 1923) cl. Darien 5-1 
4106 Broedwey Kanses City 2, Missouri Noroeon Heights 3 Offices 
Blectrical Testing Laboratories, Inc. 
Bectrical, mechanical, photemetric, radio- 
“ metric and chemical laboratories, rendering 
testing, research end associated services, in- 
cluding certification, inspections et factories 
and field investigations. Pe Dayton 2, Ohio 
‘ 607 Washington St. 
Reading, Pe. 
Engineering and Design 
Industrial Sanitary ¢ Chemica! ‘ 
Economic Research 
Industria] Relations = 
Phila. 21,Pa. 
ONSULTING ENGINEERS 
Richard D. Harze C 
NewYos © Chiag 
400 West Madison Street 6 
OE 
ine 
Design end Su isi £ St and 
Hydro-Electric Power Plants. Industrial 
Plants, Mechanical and 
Machine Design Technical Publications Aa 
BOSTON NEW YORK Greenville, South Caroline 
Power Plants 
Hershey Building 


ed 
consequent economy 


8rd tubes. Th A filter was re-designed to use 
Customer States this 5 : fused edges, so that it could be 
time in 8SSembling, delivered to the 


Customer's plant 
ready for assembly without any 
Processing whatever 


Fall is an engineering « gore 
typos, Amavican’s Enginenring amd ing the 
gratory ts te with yew 


50 SENVELE 
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OPPORTUNITIES—classified ad pages 137-141 


*Aetna Ball & Roller Bearing Co. 


*Air Preheater Corp. 105 
*Aldrich Pump Co. 30 
All American Tool & Mfg. Co. 76 
*Allegheny Ludlum Steel Corp. 80 
Allen-Bradley Co. 69,70 
*American Blower Corp. — 
*American District Sieam Co. 5 
*American Felt Co. 143 
ASME Publications 118 
Mechanical Catalog 106 
American Welding & Mfg. Co. 31 
Machine Works 123 
*Associated Spring Corp. 51,52 
Aurora Pump Co... 46 
*Bailey Meter Co... 2nd Cover 
Bell Telephone Labs. 146 
*Blaw-Knox Co 

Grating Dept... 63 

Pipe Hangers. . 47 

Power Piping. 117 
Boston Gear Works 99 
Thermostat Div. 

vertshaw-Fulton Control 71 
Bruning, Chas., Co... 24 
Brush Electronics Co. 120 
Bundy Tubing Co. 135 

*Chain Belt Co.. 35 
Chiksan Co....... 87 
Cincinnati Gear Co. 72 
Clark Equipment Co. 

Ross Carrier Div... . 21 

Clearprint Paper Co. 133 

< Co. 121 
Clifford Mfg. Co 22 

*Cochrane Co 93 

*Coffin, J. 8., 45 
Columbia-Geneva Steel..... 17-19 

*Combustion Engineering (Inc.) 12,13 
Cone-Drive Gears Div. 

Michigan Tool Co.... . 119 
Consolidated Engineering Corp. 116 
Coppus Engineering Corp. 11 
Cunningham, M. E., Co.. 76 
Cuno Engineering Corp.. . 101 

*Denison Corp. 108 
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big for TAYLOR FORGE 


As pioneers in the making of heavy-walled large- 
diameter pipe, it is not surprising that Taylor 
Forge has developed the widest range of large 
welding fittings and flanges like those illustrated 
here. 


In fact, those who know the background of 
Taylor Forge insist on the WeldELL” line for all 
requirements from smallest to largest. They have 
found that WeldELLS have features which are 
combined in no other fittings for pipe welding. 


See your Taylor Forge Distributor for up-to-the-minute facts. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS * General Offices and Works: 
P.O. Box 485, Chicago 90, Illinois * Offices in all principal cities 
Plants at: Carnegie, Pa.; Fontana, Calif.; Gary, ind.; Hamilton, Ontario, Canada 


The pipe was farther 
along than the auto! 


They made their automobiles high in the 
days when this photo was taken at the 
old Taylor Forge Works, and that’s why 
Taylor Forge chose this way of demon- 
strating the largest heavy-walled pipe the 
world of 1916 had ever known. 

As a matter of fact, the pipe was far- 
ther along than the automobile; for Taylor 
Forge had started the manufacture of 
this large pipe as early as 1907. Before 
then, pipe had been just a tube for con- 
veying fluids, bue by 1907 there was a 
widespread call for large, rated pipe to 
withstand widely varied and exacting 
services. 

Taylor Forge responded to this call, In 
pioneering forged steel flanges, Taylor 
Forge had learned a lot about forging 
technique and piping practice...and both 
schoolings were prerequisite to the new 
venture. The projected large diameter 
pipe was to consist of heavy plate rolled 
into shape, then hammer lap welded to a 
smooth, sound weld. This called for heavy, 
specially designed equipment to make the 
process work and to provide the first 
smooth interior pipe and pressure vessel 
cylinders produced in this country. 

Typical of the pioneering obstacles was 
the need for a clean flame to prevent 
scale forming at the weld, but this prob- 
lem was solved when Mr. J. Hall Taylor 
designed and installed a large water gas 
plant that provided the desired welding 
conditions. 

Thus it was that by 1916 Taylor Forge 
was making pipe up to 96”; forging all 
types of end joints on it; engineering it 
and prefabricating it into hydro-electric 
penstocks; laterals and Y's for pumping 
stations, pipe lines, and for similar ap- 
plications all over the world. 

Since the introduction of automatic 
metallic arc-welding this large pipe has 
been produced as “Taylor Straight Seam 
Electric-Weld Pipe;’ but there are hun- 
dreds of miles of the old “Taylor Ham- 
mer Lap Welded Pipe” still giving as 
good service as it did the day it was 
installed. 


An episode in the story of 
Taylor Forge leadership in designed piping 


This old painting—the original in full color— 
depicted the original process of making 
Taylor hammer lap welded pipe. 
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Zone Refining apparatus, showing tube and induction-heating coils. For transistors—tiny electronic 
amplifiers—germanium is made extremely pure. Then special impurities are added in controlled amounts 


for best transistor performance. 


To make the most of their revolu- 
tionary invention, the transistor, Bell 
Laboratories scientists needed ultra- 
pure germanium. 

The scientists solved their problem 
by devising a radically new refining 
process. The germanium it yields 
may well be the purest commercially 
produced material on earth. 

It has only one part in ten billion 
of impurities harmful to transistor 
performance. That's about the same 


as a pinch of salt in 35 freight cars 


of sugar. 
Yet the new process, Zone Refin- 
ing, is simple in principle. An ingot 


part in 10,000,000,000 


of germanium is drawn through a 
series of induction-heating coils that 
melt narrow zones of the substance. 
Since impurities are more soluble in 
the liquid than in the solid form of 
a metal, the molten zones collect 
impurities. They are swept along 
by the successive melts to the end of 
the ingot, which is finally cut off. 

Zone Refining is also being applied 
to the ultra-purification of other ma- 
terials useful to telephony. This 


.single achievement of research at 


Bell Telephone Laboratories clears 
the way for many advances in 
America’s telephone system. 


BELL TELEPHONE LABORATORIES 


IMPROVING AMERICA'S TELEPHONE SERVICE PROVIDES CAREERS 
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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WHICH 


Permutit Process 
will solve 


Automatic Demineralization and Silica Removal. Permutit lon Exchangers 


deliver the equivalent of distilled water at far less cost. Eliminate 
makeup shortages . . . operate independently cf changes in turbine water pr oblem? 


load. Fully automatic operation insures precision performance. 


Sludge-Blanket Hot Lime-Soda Softener re- Precipitator clarifies and softens cold 
duces hardness ... silica . . . alkalinity water. Uses less space, time and chemi- 
and turbidity. Fully utilizes Permutit cals than previous designs. Removes 
sludge-blanket principle to improve hardness, turbidity, color, iron, manga- 
performance. nese. Reduces silica, alkalinity. 
fj 
2 MDA Ola HM COP 
7 AY C Deaerating Heater removes troublesome oxygen 
Sak and CO,,. Prevents corrosion and pitting of feed 
4 lines, stage heaters, economizers and boilers at 
A high temperatures. Steam is used twice... 
é Leo hS) td ‘ « 


Making the wisest choice requires time-consuming 
consideration of all types of equipment, ion exchange 
materials, controls, accessories. That’s where Permutit 
can help you. 

Permutit Sales Engineers work with a complete 
range of equipment —all types, all sizes. They do not 
have to compromise by trying tc fit one specific proc- 
ess to your plant. 

They can recommend with impartiality the one 
proper combination of equipment and materials that 
best solves your problem. For only Permutit manufac- 


ION EXCHANGE AND 
WATER CONDITIONING 
HEADQUARTERS FOR 
OVER FORTY YEARS 


tures both ion exchange resins and all types of water 
conditioning equipment. 

This results in better performance at lower operat- 
ing cost . . . undivided responsibility for the complete 
plant . . . plus savings of time and money in planning 
and specification. 

For aid in solving your water problem, write to 
The Permutit Company, Dept. ME-10, 330 West 
42nd Street, New York 36, N. Y., or Permutit 
Company of Canada, Ltd., 6975 Jeanne Mance 
Street, Montreal. 
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How to maintain extreme spindle precision 
from low to very high speeds: 


TIMKEN’ bearings with semt-flexible mounting 


HE Timken Company has an ingenious solution 

to the problem of maintaining a high degree of 
spindle precision in machine tools. At high speeds, 
bearings expand. Normally this would cause the 
bearings in a precision mounting to tighten up and 
become excessively preloaded. But engineers at the 
Timken Company have developed a semi-flexible 
mounting. The rear spindle bearing is mounted in a 
special carrier. The carrier is designed to permit 
the rear bearing to expand radially while the entire 
spindle assembly expands longitudinally. As a result 
the desired bearing setting is maintained under all 
operatiig speeds. Extreme spindle accuracy is main- 
tained at all times. 


Timken” tapered roller bearings with these mount- 
ings have been applied to the spindles of many types 
of machine tools with great success. Of course not 
all machine tool spindles are required to operate at 
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A SPECIALLY DESIGNED bearing carrier permits 
bearings to expand at high speeds, assures 
extreme spindle accuracy at all times. 


BEARING TAKES RADIAL © AND THRUST 


high speeds and over a variable range of speeds. The 
conventional Timken spindle mounting is entirely 
adequate for most machines. 

Whatever your requirements, there are Timken 
tapered roller bearings to meet them. If not we'll 
find a new way, as we did when machine tool build- 
ers originally asked for precision bearings. And as 
we did when they asked for greater accuracy, which 
led to the famed Timken “O” and “OO” bearings. 
The Timken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, Ontario. Cable 
address: ‘““TIMROSCO”. 


TAPERED ROLLER BEARINGS 
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WOT JUST A BALL  —- NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER ee LOADS OR ANY COMBINATION a 


